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OBERT LOUIS STEVENSON wrote many lovely poems for children 

which our modern educators have left out of the reading material of our 
present day young people. It is from one of these that I am going to take the 
text of my address. 


The Lamplighter 


My tea is nearly ready and the sun has left the sky; 
It’s time to take the window to see Leerie going by; 
For every night at teatime and before you take your seat, 
With lantern and with ladder he comes posting up the street. 


Now Tom would be a driver and Maria go to sea, 
And my papa’s a banker as rich as he can be; 
But I, when I am stronger and can choose what I’m to do, 

O Leerie, I’ll go round at night and light the lamps with you. 


One needs so little imagination to picture the hero worship in the eyes of 
a small boy watching the old Lamplighter as he comes along the street in the 
early twilight and goes from lamp to lamp and lights them, then disappears 
around the bend in the street and is gone from sight,’ but we can tell where 


*Presented at the Fourteenth Annual Meeting of the Society of Obstetricians and Gynae- 
cologists of Canada, St. Andrews-by-the-Sea, New Brunswick, June 19-21, 1958. 
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he has been by the lamps he has lighted. Following along this line I would 
like to direct our thoughts to the Lamplighters of the past one hundred years 
or more in Canada who have been responsible for the establishment of our 
specialty, who though they are gone have left a trail by the lamps they have 
lighted, who were the Leeries we of the present have chosen to follow. Then 
let us take a long hard look at ourselves to see what kind of Leeries we are. 

The history of the teaching of obstetrics and gynaecology in Canada is 
really the history of medicine in Canada. It is not possible to give all of this 
in detail in one lecture, but I shall try to give an abbreviated account of the 
growth of the teaching of this specialty in some of the Canadian medical schools. 
When we consider that less than 135 years ago the first medical schools were 
opened in Canada, we cannot help but pause and reflect that our progress in 
medicine and the Canadian contribution to medical literature and knowledge 
are praiseworthy. 

At the iime of the Conquest of Quebee and the Treaty of Paris in 1763, 
the settlers of the old French regime had to rely on the army doctors for their 
medical care. This same condition prevailed under the British rule which 
followed. It became evident that some sort of control of practice was necessary 
and a Medical Act was passed in 1788 by the British Parliament, which pro- 
vided that no one should practice Physic, Surgery, or Midwifery within the 
bounds of the towns of Montreal or Quebee without a license. A Board was 
set up by the Government to conduct the examinations. 

This Act was probably precipitated by two facts: first many medical men 
arrived in Canada as Loyalists following the War of American Independence 
in 1783, and, second, it was an age of quacks and charlatans. 

From the best authorities I believe it is an accurate historical fact that 
the following hospitals are the only ones still in existence that were in operation 
when the first medical schools began. These hospitals had some unofficial 
teaching before any medical schools were opened. They are: (1) those founded 
and operated by the Roman Catholic nuns, (2) a small hospital in the town of 
York, built in 1817, which was the beginning of the present Toronto General 
Hospital, and (3) a small four-bed Montreal General Hospital. 

From the records it is difficult to find out precisely which of these medical 
schools first began lectures. This is certainly not important, as they both began 
in the autumn of 1824. John Rolph published an announcement that lectures 
would begin at York (later called Toronto) in July, August, and September of 
1824 and began with twelve pupils. The school in Montreal, which received its 
charter from the Governor General, began sometime before Nov. 10, 1824. 

The Toronto General Hospital was founded following the War of 1812. 
John Rolph founded a school in 1824 in St. Thomas which closed two years 
later, and was reopened in 1843 and was the beginning of the School of Medi- 
cine of Toronto University. John Rolph was an associate of William Lyon 
MacKenzie and was a fugitive from justice in 1837 and did not return to 
Canada until 1843, when he gave further medical lectures. 

James Bovell established the Upper Canada Medical School in 1850 
and from 1850 to 1878 Dr. J. Holder was Professor of Obstetrics and Gynae- 
ecology. He was succeeded by Dr. James Algernon Temple in 1878 and in 1887 
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the Toronto Medical School was re-established as the Faculty of Medicine, Uni- 
versity of Toronto, with Adam Wright as Professor of Obstetries and Uzzill 
Ogden as Professor of Gynaecology. Dr. J. F. W. Ross, who had been an 
assistant for years, was appointed as Gynaecologist at St. Michael’s Hospital 
in 1900. 

From 1900 to 1913 the names of Drs. Temple, Fenton, Marlow, and others 
were associated with the teaching of obstetrics and gynaecology at the University 
of Toronto. 


In 1913 Dr. B. P. Watson was brought from Edinburgh as Professor of 
Obstetrics and Gynaecology at the University of Toronto, and Chief of the 
Department at the Toronto General Hospital. The latter moved to its present 
location in this same year. Dr. Watson built an able department about him and 
remained there until 1922 when he returned to Edinburgh and was succeeded 
by Dr. W. B. Hendry. 


In passing it might be noted that students were first admitted to view 
obstetrical deliveries in the Burnside Hospital in 1906, a date within the memory 
of some of us here. 


This kindly, cultured, patient man, Dr. Hendry, working under postwar 
difficulties, lighted the lamp of inspiration in a whole group of his students 
and at the time of his death left a well-trained department from which three 
successors were later selected. 


We have now arrived in our history at the recent times that we all know and 
remember. Dr. William Scott and Dr. Van Wych who followed him not only 
inspired the Toronto students but helped us all in this Society. Our present- 
day Professor Douglas Cannell, with his quiet dignity and thorough teaching, 
inspires the confidence and respect not only of his students but also of his 
colleagues. 

The School in Montreal opened in the autumn of 1824 with twenty-five 
students. This school did not experience such difficulties as the one in Upper 
Canada. It was first called the Montreal Medical School and as early as 1829 
beeame the nucleus for the Medical Faculty of McGill University. There were 
two chief reasons for this: first, the men who staffed the Medical School held 
appointments in the Montreal General Hospital but lacked a College empow- 
ered to grant degrees; second, it saved to McGill the endowment of the Burn- 
side Estate of James McGill and a grant of 10,000 pounds left with the pro- 
viso that a university must be established within ten years of his death. 
Beeause of lack of funds for proper quarters for dissecting and for lectures, 
with the exception of the years 1845 to 1850, the Medical School was not 
housed on the campus until 1872 when the old medical building was erected. 


For some years following Dr. Rolph’s return to Ontario in 1843 and be- 
fore the founding of the Toronto School of Medicine, McGill accepted his stu- 
dents as final year students and granted them their degrees. The expansion 
of McGill at this time was due to the quality of its teaching staff. With men 
like William Dawson as Principal and Robert Palmer Howard as Dean, the 
founding of teaching chairs for outstanding men was made possible, one of 
whom was Sir William Osler, who taught at McGill from 1875 to 1894. 


468 WHITE 5 

The following is the record of the ‘‘Leeries’’ of McGill College. 

William Gardner was born on a Quebec farm in 1845, died in 1926. He 
graduated from McGill in 1866 with distinction, while still a minor. He was 
appointed to the chair of Medical Jurisprudence of Bishop’s Medical School 
in 1870. Two years later he was appointed to the same position at McGill. In 
1873 he was transferred from the Department of Medical Jurisprudenec to 
head the newly formed Department of Gynaecology in the Montreal General 
Hospital. In 1893 he transferred to the new Royal Victoria Hospital as Gynae- 
cologist and in 1894 was made Professor, which position he held until 1910. A 
man of artistic tastes, which he shared with his friend, Dr. F. J. Shepherd, 
he traveled widely. He was extremely painstaking, very slow and thorough. 
Perhaps he was always conscious of the fact that he had a partial aortic ste- 
nosis. He was very deliberate in his operating. Sometimes he would inter- 
rupt the operation to retire for a cup of tea and a biscuit; when he came 
back his students would have left. 

F. A. L. Lockhart was born in Saint John, New Brunswick, of United 
Empire Loyalist stock. He was a graduate of Edinburgh University in 1890. 
On returning to Montreal he became assistant to Dr. William Gardner and 
at the same time taught gynaecology at Bishop’s Medical School. Later he 
became Professor of Gynaecological Surgery in the University of Vermont. 
In 1897 he became Lecturer in Gynaecology at MeGill University. In 1900 
he was given the degrees of M.D., C.M. by MeGill University. He died 
in 1925 as the result of frostbite of his feet, from which tetanus developed. 
His guides in the woods had used mud plaster for his feet when he was found, 
and the potential danger of this was not recognized in hospital until too late. 

David Patrick was born in Paisley, Seotland, in 1866 and died in 1930. 
He graduated from McGill in 1894. After the death of Dr. Lockhart he was 
acting head of the Department of Gynaecology at the Montreal General Hos- 
pital. He was a keen photographer and did some work in photomicrography. 

H. M. Little was born in London, Ontario, in 1877 and died in 1934. Grad- 
uated at MeGill in 1901, he was Gynaecologist at Montreal General Hospital 
and succeeded to Head of the Department of Gynaecology at the Montreal 
General in 1925. 

Again we are down to our times and many of us here had the privi- 
lege of knowing and of being associated with ‘‘Butch’’ Little. He was feared 
by his students, respected by his resident staff, and loved by his close asso- 
ciates, but withal was a Lamplighter who inspired the Campbells, the Wards, 
and the MacFarlanes, and a host of others who, in their turn, have lighted 
the lamps of inspiration in our present younger generation. 

Gardner was, according to the best records I can find, the first Professor 
of Obstetrics and Gynaecology at McGill and was one of a group of outstand- 
ing men who went from the Montreal General to form the original staff at 
the opening of the Royal Victoria Hospital. 

In 1900 Dr. W. W. Chipman, who had recently graduated from Edin- 
burgh, came to the Royal Victoria as assistant to Dr. Gardner. This out- 
standing man very quickly made a name for himself as a teacher and admin- 
istrator. In 1910 he succeeded Dr. Gardner as Head of the Departments of 
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Obstetrics at the Montreal Maternity and Gynaecology at the Royal Victoria 
and as Professor of Obstetrics and Gynaecology at McGill. He rapidly became 
a leading figure in our specialty throughout the World and from 1910 to 1929 
occupied the chair of obstetrics and gynaecology at McGill. About him he 
gathered a group of outstanding teachers and had a tremendous influence 
on the students. He was “Leerie” to many of us here, with his striking 
appearance, his consistently good English, and his own inimitable method 
of speaking, and his immaculate dress; all of these combined with his wise 
‘*saws and sayings’’ made him respected and beloved. 


I believe I could very easily give the whole lecture on this outstanding 
teacher, advisor, and friend, but I shall curb my enthusiasm by simply saying 
that I have a great deal of affection for the memory of his teaching and friend- 
ship. He lighted the lamp of inspiration for so many of us—some of his out- 
standing pupils are Burgess, Fraser, Conn, and Philpott, who in turn have ear- 
ried on his good work with such a high degree of efficiency. To name all of 
his outstanding pupils would be impossible. Today Dr. George Maughan sits 
in his seat and very worthily relights the lamp of inspiration. 


“The situation in French Canada is rather more complicated. There was 
established in Montreal about 1843 a school wherein the teaching was bilin- 
gual. Appointees to the staff were expected to deliver their lectures—150 per 
year—in both English and French. In order to get in the complete course 
it became necessary to visit the student body twice daily, once the French and 
onee the English classes. It speaks well for their command of the two lan- 
gauges that they were able to continue. This school, known as L’Ecole de Méd- 
ecine et Chirurgie de Montreal, was in some difficulty for clinical material but 
an arrangement was made with McGill to open the wards of the Montreal Gen- 
eral, and later for some time the wards of the Hotel Dieu were made avail- 
able to them. For a time their students were admitted ad eundem to McGill 
for the final year and were graduated by that institution. Later a similar 
agreement was reached with Victoria University in Cobourg. 


Laval University in Quebec received its charter in 1852 and medicine was 
taught there from its inception—as an amalgamation with the existing school 
begun by Francois Blanchet as the Quebec Dispensary about 1823. Inci- 
dentally Blanchet was, as far as is known, the first native-born Canadian to 
be taught, apprenticed, and licensed in Canada. The school which he started 
went through the usual difficulties, closed eventually from lack of money, but 
his graduands continued to teach in St. Eustache and the Two Mountains area 
until Laval absorbed the school as its faculty of medicine. A branch of Laval 
Was opened as a medical school in Montreal in 1878. 


There were difficulties between the two French schools. Laval de Montreal 
was recognized by the clergy. The Montreal school was not. The latter found 
the wards of the Hétel Dieu closed to them and they remained so under the 
old agreement of a school being found rebellious to the Church, and because 
of its association with Victoria University, a Protestant institution. This ‘sit- 
uation continued for some years although some clinical beds were opened to 
them until another order from Rome authorized the continuance of the school. 
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The final change came early in 1919 when the University of Montreal was 
opened and the old ‘‘Eeole de Montreal’’ was absorbed as its Faculty of Medi- 
cine. 


Bishop’s College Medical School, an offshoot of the Lennoxville College, 
was opened in Montreal in 1871. In 1890 it took what was then an advanced 
step in admitting women as students on the same basis as men. Like other 
schools of the same era it suffered from whims, vicissitudes, and lack of money, 
and following the death of its champion and advocate, Dr. F. Wayland Camp- 
bell, its activities ceased and it was finally amalgamated with McGill in 1905. 

The establishment of Trinity College under the Church of England’s aus- 
pices led to the opening of Presbyterian College at Kingston, to be known as 
‘*Queen’s.’’ The medical school opened in 1854 with eight students some of 
whom were reportedly dissidents from Trinity in their final year. They were 
graduated in 1855 and the results were so encouraging to the administration 
that the medical school was continued. There were difficulties here, too, but 
mainly those of clashing personalities. For the period from 1866 to 1892 the 
Faculty of Medicine divorced itself from the University and continued as the 
Royal College of Physicians and Surgeons, Kingston, but in 1892 again became 
the Faculty of Medicine of Queen’s University and has so continued. 

This school has had a number of outstanding teachers in the Chair of 
Obstetrics and Gynaecology which is presently occupied by Professor Edwin 
Robertson, a pupil of Dr. B. P. Watson, who has a natural gift for teaching 
and boundless energy and marked enthusiasm and has lighted the lamps of in- 
spiration now for many years in Queen’s. 


The Maritime Provinces, long a seat of learning, established Dalhousie 
Medical Scheol in 1868. Because of the lack of hospital beds for teaching ma- 
terial, arrangements were made with McGill, Harvard, and New York for the 
clinical years. Certificates of apprenticeship were still accepted as part of 
the course. In 1870, however, it was decided to give the entire course. It is 
recorded that a survey of the Carnegie Foundation in 1908 resulted in Dal- 
housie being marked for either extermination or reorganization. In 1920 the 
Rockefeller and Carnegie Foundations, impressed by the future possibilities 
of the school, donated one million dollars. 


Prior to 1923 gynaecology was part of general surgery but obstetrics was 
separate, under the guidance of Dr. E. K. MacLellan. Dr. C. S. Morton gave 
the lectures in Gynaecology in the 20’s. In 1922-1923 Dr. H. B. Atlee was 
appointed Associate Professor of Obstetrics and Gynaecology and Head of 
the Department and Dr. E. K. Maclellan was Associate Professor of Obstet- 
rics. Dr. Atlee started teaching in the session of 1923-1924. In those days, 
teaching was practically all didactic as the Dalhousie Public Health Clinic 
did not function until 1926. Consequently prenatal care was in its infancy as 
far as public patients were concerned. 


About 1926 Dr. Atlee was made full Professor of Obstetrics and Gynae- 
ecology and Dr. MacLellan full Professor of Obstetrics. Associated with Dr. 
Atlee and Dr. MacLellan were Dr. Bruce Almon and Dr. P. A. MacDonald, 
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who was clinical head of the Grace Maternity Hospital. In 1928, Dr. W. G. 
Colwell was appointed to the staff in obstetrics and the following year in gynae- 
cology. 

Prior to Dr. Atlee’s appointment, gynaecology was part of general surgery 
and up until 1921 Dr. M. A. Curry was Professor of Obstetrics. He retired 
in 1921 and was succeeded by Dr. E. K. MacLellan as Associate Professor. 
Practical obstetrics left much to be desired, except in so far as the delivery of 
the patients was concerned, as you can well imagine. With the opening of the 
Dalhousie Public Health Clinic, however, the teaching of obstetries improved 
considerably. 

Dr. K. M. Grant joined the Department in 1935 and in 1937 I was ap- 
pointed as Associate Professor, which honor I have held until my resignation 
this year. 

Dr. Atlee has now grouped about him a strong department. He is a past 
president of this Society and he is well known to you all. He has deft hands, 
a hyperactive mind, and forceful methods of teaching all his own. Yet, I doubt 
if men from other parts of Canada can fully appreciate his influence in the 
last thirty years on the practice of obstetrics and gynaecology in the Atlantic 
Provinces as we as we do who live there. His name is a household word in 
the Provinees by the Sea. 

In 1883 an agitation on the part of prospective students practically forced 
the hands of Winnipeg practitioners into opening the Manitoba Medical College 
in affiliation with the University of Manitoba, which had been in existence for 
six years. This followed on the threat of the opening of a proprietary medical 
school by a recent arrival. The long distances and the cost of travel for the 
students are cited as the reasons for the precipitate opening. The qualifica- 
tions for entrance to the school stand as a model for today, inasmuch as they 
demanded two years of university with a four year course and degrees to be 
granted by the university. Hospital facilities were granted by the General, 
St. Boniface, and Maternity Hospitals. 

One of the early Professors, Dr. John McQueen, was succeeded by Dr. F. 
F. McGuinness, and he in turn by Dr. Elinor Black. This school has been 
blessed in the past in the teaching of obstetrics by many outstanding teachers 
such as Dr. D. H. McCalman, Dr. T. Bjoinson, and Dr. Ross Mitchell. This 
Winnipeg group lighted the lamps that shone westward. Later Dr. Conn at 
Edmonton followed by Dr. Ross Vant, Dr. A. B. Brown at Saskatoon, and Dr. 
Alex Agnew at Vancouver and their staffs have completed the chain and now 
our teaching lamps of obstetrics and gynaecology are lighted all the way from 
Halifax to Vancouver. 

These are the university teaching groups. May I here add a word of ap- 
preciation for a group of fine obstetricians who are teaching throughout the 
length and breadth of this Canada, in large and small cities and towns where 
there are no medical schools. They are restricting their work to our specialty. 
Most of these men are graduates of our own universities and have received 
their inspiration there. Often they have done their postgraduate work in these 
schools or in some other Canadian or American teaching centers. They have 
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done in their own communities yeoman service in raising the standards of ob- 
stetrics and gynaecology and have lighted the lamps of inspiration, not only 
among those who follow our own specialty but among the general practitioners 
as well. Many of these men have the opportunity of being worth-while ‘‘Leer- 
ies’? among their own local groups. 

‘Without history,’’ wrote Thomas Fuller, ‘‘a man’s soul is purblind see- 
ing only the things which almost touch his eyes,’’ a sentiment re-echoed three 
hundred years later by a great leader of our times, Sir Winston Churchill, 
with the observation that a knowledge of the past is necessary for the under- 
standing of the present and the illumination of the future. 


Why did we wish to be doctors in the first place? Was it to make money? 
I think there are far better and faster ways of making money. Was it to gain 
fame? I believe fame, for what it is worth, comes to very few and is fleeting 
at the best. Was it because of the security and apparent comforts of a doctor’s 
life? These are more apparent than real and are certainly bought more easily 
elsewhere if that is what you want. Surely there is a greater reason, either 
consciously or subconsciously, for being a doctor, which is to have the ability 
to heal or at least to comfort one’s fellow man. Probably the finest appreciation 
of a doctor was given by Robert Louis Stevenson in his ‘‘Tribute to the Doe- 
tor’’: 

‘‘There are men and classes of men that stand above the common herd; 
the soldier, the sailor, and the shepherd not infrequently; the artist rarely, 
the physician almost as a rule. He is the flower of our civilization; and when 
that stage of man is done with, and only remembered to be marvelled at in 
history, he will be thought to have shared as little as any in the defects of the 
period, and most notably exhibited the virtues of the race. 


‘*Generosity he has, such as is possible to those who practice an art, never 
to those who drive a trade; discretion tested by a 100 secrets; tact, tried in a 


1,000 embarrassments and what are more important Heraclean cheerfulness 
and courage. 


‘*So it is that he brings air and cheer into the sick room and often enough, 
though not so often as he wishes, brings healing.’’ 


One cannot help but discuss here some of the religious side of the doctor’s 
life. I do believe if he has religious faith he is a better doctor. I make this 
statement knowing full well that there are certain individual examples where 
outstanding physicians have found it impossible to believe in a personal God. 
Without a religion the doctor may be able to make his patients live longer 
but he does not show them the way to die. 


The following observation was made in a New York-Cornell practitioner’s 
conference on the role of religion in healing, ‘‘Without religious faith, one is 
left to the illusions of art, the rigidities of the intellect, the fanaticisms of 
instinets.’’ I have seen so often again and again that a religious faith created 
in the seriously ill a peaceful courage in facing death. If a doctor has no re- 
ligious faith he cannot adequately discuss the problems of life and death with 
his patients. 
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Fifty years ago Warbasse taught us: 
‘Tf there is any joy which man should prize, it is the joy of relieving 
distress. There is but one greater, and that is the joy of preventing distress. 
The life of the physician is spent in the midst of both of these and he should 
be the most blessed of men.’’ 

Thus, to us there is published a newer gospel, a new appreciation of the 
dignity of man and the value of human life. And how are we to assess this 
enormous gain, this new criterion? The teachings of all the ages tell us that 
that which benefits human life is God. We need only look to see in this 
new gospel a link between us and the Master Physician—‘‘in whose service 
there is perfect freedom.’’ 

In spite of the fact that we are specialists and have limited ourselves 
to one specialty, we are all primarily doctors. Dr. W. W. Chipman in one of 
his well-known teachings often remarked, ‘‘Woe to the specialist that is not 
a good generalist,’’ and so we are primarily doctors but feel that our specialty 
of obstetrics is one of the most marvelious sciences of medicine; the formation 
of a new individual; the embryology of the body; the coming into the world 
of an eternal soul never ceases to thrill me. I feel like Moses in the desert 
before the burning bush and each time expect to hear a voice saying: 


Put off thy shoes from off thy feet for the place 
whereon thou standest is holy ground. 


We started out our lecture talking about the Lamplighters. Dr. Edward 
Rosenow, who became world famous as a member of the staff at Mayo Brothers 
Clinic, likes to tell of the incident that caused him to become a doctor. 
It happened when he was an 11-year-old boy living with his family on a farm 
in the backwoods of Minnesota. One day his brother became rather violently 
ill, and while the family sweated it out there on the farm the father rushed to 
town for a doctor. When the doctor arrived he examined the sick boy. He 
looked in his throat, his eyes, and his ears. He took his temperature and his 
pulse. He felt his abdomen. All this time young Edward was standing be- 
hind a chair studying the anxious expressions of his parents. Presently the 
doetor turned to the parents, smiled, and said, “You can relax now—your boy 
is going to be all right.’”’ And Edward Rosenow was so impressed with the 
effect that announcement had on his parents that he says, ‘‘I decided that 
very day that I would become a doctor so I could put light in people’s faces!’’ 

For over three decades now I have been identified with our specialty. As 
1 result of this experience I am thoroughly convinced that no person can be 
personally and happily successful unless his job is one that lets him put light 
in people’s faces. 

The first characteristic of these lamplighting people is that they must 
uave a light inside themselves. It is this light that lets them see the right 
‘hing to do and do it with finesse. Most people know what is right, and a 
‘urprisingly large number of people get around to doing the right thing. But 
if you want to realize any dividends from doing the right thing, you must do 
it with style. 
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It is the light that the Lamplighter carries that permits him to see how 
things are in the other person’s situation and thus get into the other person’s 
life with him. Only in this way can one teach, sell, lead, or administer. It 
is this understanding that prevents one from making the tragic mistake of 
believing there are two sets of rules—one for himself and another for other 
people. 

Finally, the Lamplighter must keep his light refueled. People may ask 
me why I inject a spiritual note into this address. It is not because I am a 
theologian. I have never studied an hour of theology in my life. It is simply 
because I am sincerely trying to do a job. I want the stuff I dispense to be 
right. I want people to take it home and find that it works for them and keeps 
on working. 


Now, the plain fact is that a strong religious conviction is the only thing 
I have found that will keep a fellow doing the right thing—even when he is 
headed uphill and even when it is unprofitable. It is not enough to know what 
is right—there must be an emotional drive to keep one doing the right thing. 
In answering this great need I have never found any substitute for spiritual 
foree. If anyone ever comes to me with another equally satisfactory answer, 
I shall be glad to add it to my arsenal. In the meantime, if you want to keep 
your lamp lighted you had better keep it connected to the High Line that leads 
straight back to the Source of Power. 

So, I close right where I started. If you want to be not only successful, 
but also personally happy and permanently successful, then do your job in 
a way that puts light in people’s faces. Do that job in such a way that even 
when you are out of sight folks will always know which way you went by the 
lamps you have left lighted. 
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SOME OBSERVATIONS ON THE PLACENTAL FACTOR IN 
PREGNANCY TOXEMIA* 


T. N. A. Jerrcoate, M.D., F.R.C.S.(Ep.), F.R.C.O.G., AND 
J. S. Scorr, M.B., Cu.B., M.R.C.O.G., LiverpooL, ENGLAND 


(From the Department of Obstetrics and Gynaecology, University of Liverpool) 


HE placenta is all things to all men at the intrauterine stage of existence. 
Its functions known to date range from respiratory, nutritional, excretory, 
hemopoietic, and metabolic to that of hormone production which in diversity 
compares well with the activity of the whole endocrine system in the adult. 
The details of placental function and structure in health and disease remain 
very much an enigma, however, and the present picture appears so compli- 
cated as to deter most obstetricians from seriously attempting its elucidation. 
No matter how much interest may be taken in the mother and the baby, the 
placenta—the one tissue which is always available for detailed study— 
generally receives only a cursory naked-eye examination before being dis- 
carded. This happens even in eases of pregnancy toxemia, the most serious 
problem in obstetries; and this despite the fact that there is so much cireum- 
stantial evidence to suggest that toxemia of late pregnancy is in some way 
associated with placental function or dysfunction. 


Placental Theories of Toxemia 


Theories implicating the placenta as the cause of toxemia began to be 
developed about the beginning of this century. They are reviewed by 
Williams.*® Suggestions as to the mechanism involved were at first based on 
Schmorl’s concept of chorionic cells entering the maternal circulation. These, 
it was thought, might cause agglutination or hemolysis. There were also 
theories postulating anaphylaxis and isoimmunization resulting from the 
placental transfer of fetal blood, proteins, and metabolic products. Then came 
the idea of a placental toxin, liberated from normal tissue, from autolyzed 
tissue, from aging placental cells, and especially from placental infarets. In 
regard to the last, the article by Young*® deserves special mention. One of 
Schmorl’s theories, subsequently supported and developed by Dienst, was to 
tie effect that the thrombotic lesions of eclampsia were caused by raised 
thrombin and fibrinogen levels. The thrombin was alleged to be produced in 
tie placenta; its action proceeded unhindered in the maternal circulation be- 
c:use a damaged liver failed to produce enough antithrombin. This concept 
is of interest in view of the modern suggestion that eclamptice lesions may be 
the result of intravascular clotting and multiple fibrin emboli, produced as a 
rc sult of the liberation of thromboplastin from the placenta. 


*Presented by me at the Fourteenth Annual Meeting of the Society of Obstetricians and 
G:naecologists of Canada, St. Andrews-by-the-Sea, New Brunswick, June 19-21, 1958. The 
idvas and work on which it is based should be credited to my colleague, J. S. Scott. 
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Most of these old theories have been disproved or discarded in whole or 
part; some, however, with modifications to bring them in line with modern 
knoweldge, merit reappraisal. Indeed, it seems that if progress is to be made 
in the solution of the problem of toxemia it is necessary to review many of 
the findings which have been reported throughout the last 50 years, and to 
question even the so-called “facts” on which many modern concepts are based. 
Some of these facts may be shown to have an insecure statistical and scientific 
basis, hindering rather than helping the advancement of knowledge. To 
illustrate this, we refer to a paper on ‘‘Placental Dysfunction in Eclampto- 
genic Toxemia’’ presented by Page.** During the ensuing discussion, Page 
postulated that the unusual persistence of the cytotrophoblast in cases of 
erythroblastosis might have some bearing on the problem of toxemia, and that 
the hormone excretion in these cases deserved study. The late Dr. Dieckmann, 
however, pointed out that it had been established statistically that the inei- 
dence of toxemia was not increased in women whose blood group was such as 
to expose them to isoimmunization. This “fact” seems to have been enough to 
have deterred any attempt to test Page’s hypothesis during the ensuing 10 
years. Yet, as will be seen later, Dieckmann’s statistics, although correct, were 
misleading and Page’s idea warranted further investigation. 

Be this as it may, the evidence in favor of an important placental basis 
for toxemia is overwhelming. The most important single consideration is 
that pre-eclampsia and eclampsia never occur except in association with preg- 
nancy. Moreover, the secundines appear to be more important than the fetus 
itself because toxemia occurs in the condition of hydatidiform mole, when the 
chorion is active but the fetus usually absent. The vital role played by the 
placenta is questioned on two grounds only: (1) the oceurrence of eclampsia 
post partum, and (2) the view that overdistention, or rapid distention, of the 
uterine wall in itself predisposes to toxemia. These two matters deserve at- 
tention. 


Postpartum Eclampsia 


With improved standards of antenatal care, and the early recognition and 
treatment of pre-eclampsia, the proportion of cases (not the total number) in 
which eclamptic fits occur for the first time after delivery is increasing. In 
the hospitals to which we are attached there were 92 cases of eclampsia during 
the 10 years 1948 to 1957. In 29 of these (32 per cent) the first fit occurred 
after delivery. The fits, however, always commenced within 14 hours of the 
completion of the third stage (Fig. 1). There were other cases in which fits 
or coma occurring later were at first suspected as being evidence of eclampsia. 
In every one, however, subsequent events and investigations revealed another 
cause—epilepsy, pheochromocytoma, cerebral venous thrombosis, cerebral 
hemorrhage, and the like. This experience confirms the findings of Page** 
and of Hofmeister and Brown." Page collected the figures from three large 
maternity units in the United States and showed that the onset of eclampsia 
fell steeply and progressively with each 12 hours after delivery, its incidence 
at 48 hours or more being negligible. In our experience fits beginning more 
than 24 hours after delivery are rarely if ever caused by eclampsia. It is 
therefore difficult to understand Browne’s® recent statement that 10 per cent of 
all eases of eclampsia occur 2 or 3 days after delivery. Browne is so impressed 
by this that he advances a theory to the effect that the placenta protects the 
patient from eclampsia, and that it is only when its function in this respect is 
deficient, or when the placenta is removed, that fits occur. Preoecupation with 
eases of “eclampsia” occurring a considerable time after delivery almost certainly 
owes its origin to observations made when diagnostic facilities were more limited 
than they are today, and when there was little or no knowledge of the other 
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causes of puerperal fits mentioned above. Modern clinical experience makes it 
unnecessary to invoke a theory such as Browne’s. Indeed, to do so increases the 
difficulty of explaining why eclampsia never occurs except in the pregnant or 
recently pregnant individual. 

If it be accepted that postpartum eclampsia arises only within 48 hours, 
and usually within 12 hours of delivery, its occurrence does not run counter 
to any concept which postulates the placenta playing a positive role in its 
causation. The tumultuous activity of the uterus during the last stage of labor 
could well encourage the entrance of a substance of placental origin into the 
maternal circulation to exert its ill effect within the sueceeding few hours. 


“ 
~ 
° 


Hours after deiivery 


lg. 1—Time of onset of fits in 29 consecutive cases of postpartum eclampsia. The figures 
with.n the columns indicate the actual number of cases. 


2 


This is said to happen, for example, in regard to thromboplastin and the pro- 
duction of hypofibrinogenemia. Again, the physical and nervous stress of 
parturition and of the immediate postpartum period could, by raising the 
blood pressure or producing a ‘‘stress’’ reaction in the adrenal, fire off fits 
i a woman already predisposed to them by a pre-existing toxemic¢ process. 
We suggest, therefore, that the occurrence of postpartum eclampsia and the 
time of its onset as shown in Fig. 1 can be used to support rather than to de- 
tract from any theory of toxemia based on a placental origin. 
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It may also be noted that, in our series, fits appeared relatively later in 
women delivered under general anesthesia than in those who received nothing 
more than local anesthesia. It is not unreasonable to suppose, therefore, that 
many women would have had intrapartum fits had they not been given anal- 
gesia and narcotics during labor. In other words, the time of onset of fits is 
to some extent determined by the escape of the central nervous system from 
the depressant effects of sedatives administered during labor. 


Overdistention of the Uterus 


The view that overdistention of the uterus can itself cause toxemia 
of pregnancy is widely accepted, mainly because of observations made in 
relation to hydramnios. It is said to be supported by an increased frequency 
of toxemia in cases of hydatidiform mole and multiple pregnancy. The last 
two conditions offer only equivocal evidence because they involve states in 
which placental activity is qualitatively or quantitatively abnormal; they thus 
introduce another possible causal agent. If, however, hydramnios determines 
‘a higher incidence of toxemia, there appears to be no obvious explanation ex- 
cept one which has a mechanical basis. 

A relationship between hydramnios and pre-eclampsia has been postulated 
by writers for many years, and has recently attracted renewed attention be- 
cause of its bearing on the uterine tension theory of toxemia championed by 
Sophian.*? **: 33 In fact there is little if any controlled clinical evidence to 
show that hydramnios does favor the development of toxemia. Macafee** re- 
viewed 147 cases of hydramnios and found that toxemia occurred in 24 per 
cent. Since the incidence of toxemia in all cases in his unit was only 14 per 
cent, this finding at first appears significant. Theobald,** however, pointed 
out that this sort of evidence is not necessarily conclusive because certain 
causes of hydramnios (for example, diabetes and multiple pregnancy) are 
themselves etiological factors in toxemia. Our investigations substantiate 
Theobald’s doubts. 

At Mill Road Maternity Hospital, Liverpool, during the years 1948-1955, 
inclusive, there were 169 cases of hydramnios. The diagnosis was accepted 
only when (1) at least two independent and experienced observers recorded 
the presence of hydramnios on at least two separate oceasions during late 
pregnancy, or (2) the amount of liquor measured before or during labor ex- 
ceeded 3 pints (1.7 L.). Among this group there were only 27 cases compli- 
cated by toxemia. The diagnosis of toxemia rested on the finding of two or 
more of the following: (1) A blood pressure reading of 140/90 or more. 
Isolated rises of pressure during labor were disregarded. A borderline systolic 
or diastolic pressure was also ignored if the other reading was normal. 
(2) Edema. (3) Albuminuria without local cause. 

Further analysis of the series showed that the hydramnios was associated 
with multiple pregnancy in 13 cases, with diabetes in 4 cases, and with 
hydrops fetalis in 4 cases. In this special group of 21 cases toxemia occurred 
in 11 (52 per cent). Of the remaining 148 cases of hydramnios, 50 (reviewed 
by Seott and Wilson**) were accounted for by a fetal malformation which 
interfered with the swallowing mechanism, and 98 were unexplained. Among 
this major group of 148 cases toxemia occurred only 16 times. From the 
known incidence of toxemia among all women admitted to that particular 
hospital"! and with allowance for parity, the expected number of cases in this 
group was 13. The difference is not statistically significant. 


Our findings therefore go to show that hydramnios per se is not associate:| 
with an increased incidence of toxemia and that, in the reported series whic! — 
suggest the contrary, the explanation is the inclusion of causal conditions suc 
as twins, diabetes, and hydrops fetalis which in themselves may favor toxemi®. 


‘ 
i 
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Hydrops Fetalis and Toxemia 


Of the three conditions mentioned above we next draw attention to 
hydrops fetalis. This condition, although most commonly a manifestation of 
isoimmunization, is not infrequently seen when there is no evidence of in- 
compatibility between maternal and fetal blood. The obvious changes in the 
fetus are those of anemia and generalized dropsy. The placenta is unusually 


large (Fig. 2) and it is generally assumed that this is merely the result of 
edema. 


An association between dropsy in the fetus and edema with albuminuria 
in the mother was well recognized by older writers. They regarded the fetal 
hydrops as secondary to maternal toxemia*—an explanation which is no longer 
tenable since most states of maternal edema do not affect the fetus. Through- 
out this century many writers on the European continent have recorded an 
association between fetal hydrops and toxemia’® and the possibility is often 
mentioned in standard textbooks. The authors of the latter generally owe 
their comment to clinical observations made 50 years ago and handed on from 
book to book. Since the discovery of the rhesus factor and the realization that 
hydrops fetalis is usually a manifestation of isoimmunization, however, such 
statements are made with diffidence. This is because Dieckmann® ® reported 
that rhesus incompatibility does not increase the incidence of toxemia. The 
fact that isoimmunization in general does not significantly raise a woman’s 
chances of developing toxemia does not, however, exclude the possibility of 
hydrops fetalis having this effect, as the following findings show. 


Fig. 2.—The large placenta which is typically associated with hydrops fetalis. This side view 
demonstrates its unusual thickness. 


During 4 years, 1953-1956, 197 pregnancies in the Maternity Hospitals in 
vhich we work resulted in the delivery of babies affected by hemolytic disease. 
This figure ineludes all babies that reacted by intrauterine death, hemolytic 
/aundice, anemia, and hydrops, whose blood gave a positive Coombs test, and 
vhose mothers’ blood contained rhesus antibodies. All the mothers were 
nultiparous and only 17 (8.6 per cent). suffered from toxemia as defined 
previously. This incidence of toxemia is not significantly higher than that for 
«ll multiparous women delivered in the same hospitals (7.0 per cent). Indeed, 
if hydrops fetalis is excluded the frequency of toxemia falls to 8 in a total of 
‘72 eases (4.7 per cent).* These findings support the now generally accepted 


*The incidence of toxemia among all multiparous women in the city of Liverpool is 4.2 
ber cent. 
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view that rhesus incompatibility is not in itself an etiological factor in toxemia. 
They also suggest that when toxemia does arise in association with isoimmuni- 
zation the fetus is likely to be hydropic. 

Hydrops fetalis is a comparatively rare condition and to obtain enough 
material the study was extended to inelude not only two Liverpool hospitals 
but also Birmingham Maternity Hospital where one of us (J. 8S. S.) formerly 
worked. During 8 years (1950-1957) there were only 52 eases of hydrops fetalis 
in these 3 hospitals. Three of the mothers were primiparous, the remainder 
multiparous; 26 of them suffered from toxemia as judged by the criteria stated 
previously. This high incidence (50 per cent) agrees with the reported findings 
of Kloosterman”® and Jann."* 

The foregoing reckoning does not take account of the occurrence of aecci- 
dental antepartum hemorrhage (abruptio placentae). Five of the women who 
showed evidence of toxemia did also suffer from this complication. There 
were, however, a further 8 patients who developed abruptio placentae, some- 
times of severe degree, without previously having had hypertension or al- 
buminuria. If antepartum hemorrhage of this type is to be regarded as evi- 
dence of “toxemia’”—a view which is common although probably based on in- 
adequate data—the incidence of toxemia in the series of 52 women is raised 
to 34 eases (65 per cent). The high frequency of abruptio placentae in cases 
of hydrops fetalis is itself of considerable interest but is considered else- 
where.”® 

Leaving aside the matter of abruptio placentae, the findings, supported by 
the evidence in the literature, permit a reliable conclusion that hydrops fetalis 
has an important relationship to toxemia of pregnancy. Moreover, it appears 
that it is the fetal and placental changes which are significant and not their 
causation. This is borne out by the fact that the hydropic change was un- 
associated with isoimmunization in 11 out of 52 cases. Toxemia developed in 
9 of these 11 mothers. 

If further evidence be necessary, it is possible to single out cases in which 
a woman having a series of babies affected as a result of rhesus incompatibility 
ean be shown to develop toxemia only in those pregnancies in which the fetal 
reaction is one of hydrops. Bromberg and Polishuk® described a case in which 
the first and fourth pregnancies were complicated by toxemia and the fetus 
proved hydropie. In the second and third pregnancies, however, toxemia did 
not appear and the fetus was not hydropic. 

The records of a further illustrative case are as follows: A _rhesus- 
negative woman, married to a rhesus-positive (heterozygous) man, had 8 
pregnancies between 1943 and 1954. The first 3 were uncomplicated by 
toxemia. During the third, however, the maternal blood was found to contain 
rhesus antibodies and the resulting child was affected at birth although it 
survived without transfusion. At the twenty-eighth week of her fourth preg- 
nancy, the patient suddenly became grossly edematous, her blood pressure rose 
to 170/120, and the urine contained 5 Gm. of albumin per liter. The baby, 
born dead one week later, showed the typical hydropic changes, as did the 
placenta. During the following 4 years, this patient had one abortion, and 2 
more healthy children; in none of these pregnancies did she develop albu- 
minuria or hypertension. 


The Cause of Toxemia Associated With Hydrops Fetalis 


For reasons suggested above, and elaborated by one of us elsewhere,”® it is 
unlikely that the toxemia which accompanies hydrops fetalis is in any way 
related to the transfer of fetal blood, or of its breakdown products, across the 
placenta. Since there is no evidence that distention of the uterus alone favors — 
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toxemia, the excessive bulk of the products of coneeption in cases of hydrops 
fetalis can be excluded as a mechanical cause of toxemia. This is true even 
when hydrops fetalis results in the production of hydramnios, as it can do when 
the lips and mouth of the fetus become so swollen as to prevent swallowing.** 
A third possible explanation of the toxemia is that the hydropie fetus or its 
placenta liberates some factor which induces the maternal reaction. 

Although subject to some variation, the placenta in these cases tends to be 
unusually large (Fig. 2). Does the incidence of toxemia vary with the size of 
the placenta? To answer this question it is necessary to study the relative 
sizes of the fetus and placenta rather than the absolute ‘size of the placenta. 


Toxaemia present 


Toxaemia not present 


NO. OF CASES 


0-30 0.50 0.70 0.90 1.10 1.30 PLACENTAL CO-EFFICIENT 


incidence of toxemia according to the placental coefficient in 
43 cases of hydrops fetalis. 


Fig. 3.—Block graph to show 


This is because the pregnancies terminate at differing maturities and it is un- 
reasonable to compare the size of a placenta delivered after 30 weeks’ gestation 
with one delivered at term. The relative size of the placenta to the fetus is 
sometimes termed the ‘‘placental coefficient’? and is normally 1:5=0.2. In 
our cases in which the patients developed toxemia the placental coefficient 
averaged 0.64, the highest figure recorded being 1.30. When, however, hydrops 
‘etalis was not accompanied by toxemia the average placental coefficient was 
‘37, The relationship in 43 cases in which the weights are recorded is shown 
in detail in Fig. 3. From this it will be seen that when the placental coefficient 
was less than 0.5, the incidence of toxemia was only 10 per cent; when it ex- 
veeded 0.7, toxemia occurred in 80 per cent of cases. These findings confirm 
‘hose reported by Kloosterman.”° 

We therefore reach the conclusion that toxemia is determined in some way 
yy the size of the hydropic placenta. That this size is not governed merely by 
edema was shown as long ago as 1938 by Hellman and Hertig.'* These workers 
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noted that the chorionic villi, apart from being bloated with edema, show 
evidence of trophoblastic overactivity. The ecytotrophoblast, which is not 
normally evident in late pregnancy, regenerates or persists in the hydropic 
placenta. The syncytium, too, does not show the usual degenerative changes, 
while the stroma of the villi is hyperplastic as well as edematous. There is, 
indeed, a reversal of the normal aging process so that the chorion shows a two- 
layered epithelium characteristic of early pregnancy. Others, including 
Kloosterman,”° reported similar findings and our microscopic studies of 20 
hydropie placentas obtained during the last 3 years are confirmatory (Figs. 4 
to 7). Indeed, in many respects the hydropie placenta has histological appear- 
ances which resemble very closely those of the hydatidiform mole. This ob- 
servation immediately poses a question: Does the hydropic placenta show evi- 
dence of increased functional activity as does the chorion of hydatidiform 
mole? Page** raised the same question but applied it to all cases of erythro- 
blastosis rather than to hydrops fetalis. 


Fig. 7.—Photomicrographs of two placentas obtained from two successive pregnancies 
in the same patient suffering from rhesus isoimmunization. 


A, Placenta of hydropic fetus born dead at the thirty-sixth week. This shows a well- 
developed cytotrophoblast and syncytiotrophoblast, the characteristic features of the hydropic 
Piacenta. (X375; reduced ¥.) 


_, B, Placenta of the subsequent baby which was delivered by cesarean section at the 
thirty-third week of pregnancy in the hope of avoiding intrauterine death or hydrops forma- 
tin. The baby was not hydropic and survived after exchange transfusion. The placenta 
Slows the normal degenerative changes in the trophoblast. It could be postulated that, had 
this pregnancy continued longer, the trophoblast might have become reactivated to give the 
a| pearance shown in A. (375; reduced %.) 


In an attempt to answer the question, quantitative Aschheim-Zondek tests 
Were earried out in the last 6 cases of hydrops fetalis which we have seen. 
The duration of the pregnancies at the time of the test varied from 26 to 35 
weeks, the assay being made on the first morning specimen of urine. The re- 
sults are given in Table I. 

Although the tests were carried out late in pregnancy, at a time when the 
excretion of gonadotrophin is normally low, a positive reaction was obtained 
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with urine diluted 1:100 in 4 cases, and with urine diluted 1:50 in the remain- 
ing 2 eases. Moreover, there was a suggestion of a correlation between the in- 
tensity of the reaction and the occurrence of toxemia. 


By way of control, similar studies were carried out simultaneously on the 
urine of 16 pregnant women suffering from rhesus incompatibility but whose 
babies proved not to be hydropic. ‘the duration of their pregnancies at the 
time of the test varied from 28 to 38 weeks. None of these cases gave a positive 
test when the urine was diluted 1:25, and none was complicated by toxemia. 


It may be noted that Herrnberger’® and Zsigmond* also found an increased 
excretion of gonadotrophin in association with hydrops fetalis; there are also 
eases recorded in which reversible lutein cysts developed in the maternal 
ovaries, cysts comparable to those seen in association with hydatidiform mole 
(literature reviewed by Scott?’). 


In the light of evidence produced by Wislocki and his associates** it appears 
that the excessive production of gonadotrophin is probably related to activity 
of Langhans’ cells. That such activity is merely an abnormal persistence of 
the early pregnancy state is not easily accepted because hydropic changes do 
not usually develop until after the normal retrogression of cytotrophoblast has 
taken place. It probably represents a reawakening of previously atrophied 
tissue. In this connection the observations of Amoroso* are of considerable 
interest. By using an electron microscope he was able to demonstrate that the 
cytotrophoblast does not, as is generally supposed, disappear completely in 
the second half of normal pregnancy. It persists to term as a very fine mem- 
branous layer. This, presumably, is capable of reactivation (Fig. 7). 


TABLE I, QUANTITATIVE ASCHHEIM-ZONDEK TESTS IN 6 CASES OF HypRoPS FETALIS 


ASCHHEIM-ZONDEK REACTION ACCORDING 
TO DILUTION OF URINE 


1:25 | 1:50 | | 3:200 DEGREE OF TOXEMIA 
Case 1 + + + + - Severe 
Case 2 + ~ + - Moderately severe 
Case 3 + + + + Severe 
Case 4 + + + + - Severe 
Case 5 . - + - Absent except for edema 
Case 6 + + + + Severe 


Hydrops Fetalis, Hydatidiform Mole, Maternal Diabetes, and 
Multiple Pregnancy 


The close similarity between hydatidiform mole and hydrops fetalis is not 
limited to chorionic histology and function. The macroscopic appearance of 
the placenta and the frequent occurrence of uterine hemorrhage in the two 
conditions suggest that they have something in common.”? The maternal re- 
actions in each case run parallel. With hydatidiform mole the chances of de- 
velopment of toxemia are 8 times as many as in normal pregnaney**; with 
hydrops fetalis the risk is increased 10 times.2® Moreover, the type of toxemia 
which accompanies these conditions has some special features which are dis- 
cussed later. 


Is there any similarity between hydrops fetalis and maternal diabetes, 
another condition in which the incidence of toxemia is increased? Here, the 
available evidence is less complete although suggestive. There is first the 
demonstration by Smith and Smith*® that the gonadotrophin output is often 
abnormally high in diabetic pregnancies. It has also been established for 
diabetes that the placenta sometimes shows unusual persistence or reawakening 
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of trophoblastic activity, that the placental index may be high, and that this is 
related to the clinical presence of toxemia.** Babies born of diabetic mothers 
sometimes show evidence of extramedullary hemopoiesis,*° a feature of erythro- 
blastotiec hydropie fetuses. Hydropic fetuses in turn may have islet-cell hyper- 
plasia of the pancreas such as is commonly found in the babies of diabetic 
mothers.”® ** Adrenal corticoids are not normally present in the liquor amnii 
but Hoet*® records the finding of such substances in the liquor of conceptuses 
of diabetic women. The level of corticoids is also raised in erythroblastotic 
babies* and is related, apparently, to the severity of the disease.’® Hoet sug- 
gests that this is the underlying common factor. Other similarities between 
hydrops fetalis and the baby of the diabetic mother were noted by Miller and 
Wilson”* as long ago as 1943. Finally, however, we draw attention to an ob- 
servation (also noted by Hoet) made in our eases, namely, that, at the time 
of the development of hydropie changes in a fetus in utero, the mother some- 
times shows evidence of a disturbance of carbohydrate metabolism. Although 
this last matter requires further investigation, all the evidence taken together 
points to the occurrence, in pregnancies complicated by hydrops fetalis, of a 
complex and hitherto unsuspected hormone disturbance which would seem to 
bear a close resemblance to that obtaining in pregnancies in diabetic mothers. 


New data in regard to the association between multiple pregnancy and 
toxemia are not presented here. Nevertheless, it may be pointed out that, in 
multiple pregnancy, there is an obvious quantitative increase in chorionic tissue 
and also well-established evidence of increased function as revealed by the out- 
put of gonadotrophin. The latter may be so high as to cause difficulty in 
distinguishing twins from hydatidiform mole in some eases. It is not yet 
known, however, whether the occurrence of toxemia with multiple pregnancy 
is related to a high placental coefficient, to histological changes in the tropho- 
blast, or to an altered production of gonadotrophins and other hormones. 


These trains of thought lead finally ‘to the postulate that, even in cases 
where a healthy mother conceives a single apparently normal fetus, the pres- 
ence of an unusually large and active placenta might sometimes determine 


toxemia. Cases suggesting this possibility may not be common but they un- 
doubtedly oceur.*® 


The Endocrine Basis for Toxemia 


The rough tests described here indicate no more than an absolute increase 
in the production of gonadotrophin in cases of hydrops fetalis complicated by 
toxemia. In regard to toxemia in general it has to be recognized that the 
relative outputs of gonadotrophin and steroid hormones may be significant, as 
was suggested by Smith and Smith*® nearly 20 years ago. In this connection 
itussell?? and Paine®® recently described degeneration of the syncytiotropho- 
blast associated with a lowered excretion of pregnanediol. This could be re- 
earded as complementary to our observations on a high gonadotrophin ex- 
cretion associated with overactivity of the cytotrophoblast. Nevertheless, it is 
not, as yet, justifiable to assume that either absolute or relative changes in the 
production levels of these or any other placental hormones are a primary cause 
of toxemia. The demonstration of an altered hormone excretion in the urine is 
io be regarded as being no more than a manifestation of what may be a general 
derangement of placental functions. Other aspects of such a derangement 
e.g., the release of agents with a direct or indirect vasopressor effect) could be 
iuore important in the etiology of toxemia. Further research to include the 


*It seems not unreasonable to postulate that the fetal fluid retention characteristic of 
ydrops fetalis is, in part at least, a result of adrenal corticoids. 
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widening of the scope of hormone assays, and relating the findings to chorionic 
histology may strengthen the basis for an endocrine theory of toxemia. Mean- 
while, caution in drawing conclusions seems wise. 

Whatever the placental agent which determines toxemia proves to be, 
the manifestations of this syndrome—fluid retention, hypertension and 
vascular spasm ultimately leading to albuminuria—seem to reflect a disorder in 
which adrenocorticoids are concerned. Assays of the excretion products of these 
hormones in normal and abnormal pregnancy are technically difficult and have 
so far given indeterminate or contradictory results. They do not yet permit a 
reliable conclusion and, meanwhile, it is impossible to disregard the close simi- 
larity between pre-eclampsia and Cushing’s syndrome. Glands other than the 
adrenal cortex may also be concerned. Thus the rare tumor of the adrenal 
medulla—the pheochromocytoma—gives a clinical picture which, if seen in 
pregnancy, is almost impossible to distinguish from that of toxemia. We have 
seen 2 such eases, one provisionally diagnosed as fulminating pre-eclampsia and 
the second as puerperal eclampsia. It is of interest, too, to note that there are 
approximately 100 cases of pregnancy complicating Addison’s disease described 
in the literature. In none did there develop any signs of toxemia other than 
those induced by overdosage with adrenal hormones.'° 


Hyperplacentosis and Hypoplacentosis 


The evidence so far presented goes to show that, in certain cases of 
pregnancy toxemia, the placenta is overactive as judged by size, histo- 
logical appearance, and gonodotrophin production. There is a state of what 
might be termed ‘‘hyperplacentosis.’’ In this connection it may be recalled 
that Grafenberg’® in 1924 described proliferation of placental ectoderm in 
eases of eclampsia and considered it significant. This was confirmed more re- 
cently by Burstein and his co-workers.’ 

It has to be emphasized, however, that in many cases of toxemia the 
placenta does not show any sign of overactivity. On the contrary, it is small 
in size, often infarcted, and shows histological evidence of excessive tropho- 
blastic degeneration. This state of what might be termed ‘‘hypoplacentosis’”’ 
may be so severe as to cause the death of the fetus. This well-established 
picture has to be reconciled with the apparently diametrically opposite concept 
of hyperplacentosis as a basis for toxemia. 

The placenta is a highly complex, compound organ and its pathological 
processes may sometimes reflect the cause of toxemia and sometimes the re- 
sult. This is true of other organs. The liver, for example, may develop 
lesions which cause faulty digestion; this in turn can lead to cirrhotie and 
other changes attributable to malnutrition. Certain diseases of the kidney, 
especially if unilateral, cause hypertension. On the other hand, hypertension 
of other etiology ultimately produces renal changes. When a woman suffer- 
ing from chronic hypertension, or with a familial predisposition to this vas- 
cular disorder, becomes pregnant, she may well have symptoms and signs 
identical with those of pre-eclampsia, and may require similar treatment. Yet, 
the placental changes found in such a case are more likely to be the effect 
than the cause of her disease. The deposition of fibrin in the form of infarcts 
in the placenta is almost certainly not responsible for causing toxemia. One 
of us (J. S. 8S.) recently studied 578 pregnancies in which the placenta was 
cireumvallate. This condition often involves extensive fibrin deposition but 
it is not significantly associated with toxemia. 

Even when hypertension, edema, and albuminuria arise de novo during 
pregnancy, their etiology and significance in terms of disease processes could 
well be variable. Thus, Govan and his associates'* found that the hyper- 
tension associated with pregnancy toxemia varied somewhat according tc 
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whether the gonadotrophin level was high or low. Many others in the past 
have had doubts as to whether toxemia of pregnancy is a single entity. Yet 
clinicians tend to accept it as such, mainly because the diagnosis rests on 
arbitrary signs and the treatment is empirical. It is because the evidence 
strongly suggests that there is more than one sort of toxemia that we have as 
far as possible avoided using the more specific term pre-eclampsia. The 
‘‘toxie’’ disturbance which commonly accompanies hydatidiform mole, hydrops 
fetalis, and maternal diabetes appears to be somewhat different from that 
which oceurs in other circumstances. Apart from the matter of hyperplacen- 
tosis already emphasized it has two special clinical characteristics: 


1. The toxemia tends to show itself at a relatively early stage in preg- 
nancy, and that at the very time when placental changes become manifest. 


2. The toxemia hardly ever culminates in eclamptie convulsions. That 
eclampsia is rarely recorded in association with hydatidiform mole was noted 
by Theobald®** and Acosta-Sison.1? The situation in regard to maternal 
diabetes is less certain; nevertheless, eclampsia has not been seen in such 
patients in our hospitals during the last 15 years. Among the cases of hydrops 
fetalis recorded here, fits and coma did not occur; nor did they in any of the 
124 cases collected by Jann.'* This is all the more remarkable in that the 
toxemia associated with this condition can otherwise be very severe. Thus 9 of 
our patients became seriously ill and one of them died, died from what ap- 
peared to be fibrin or amniotic embolism.”® Although she had no clinical evi- 
dence of eclampsia, histological changes typical of this disease were found 
in the kidneys and liver at autopsy. It is of interest to note that Acosta- 
Sison! * recorded similar findings in 2 patients who died from hydatidiform 
mole. 


The last observation again emphasizes the present unsatisfactory basis 
for the diagnosis of ‘‘toxemia,’’ even of.eclampsia. Is eclampsia a clinical or 
a pathological state? Whichever be the criterion, confusion is likely. Similar 
histological changes in the liver and kidney can presumably be the result of 
more than one process; fits and coma as observed clinically can certainly have 
more than one cause. 

It therefore seems necessary, if further progress is to be made, to recog- 
nize that the clinical signs of toxemia of late pregnancy can be caused by more 
than one mechanism; that the same may well be true of macroscopic and 
microscopic lesions found in various maternal and fetal tissues; and that 
placental changes sometimes reflect the cause of toxemia, sometimes the effect. 
In a certain type of toxemia, no matter whether it be called pre-eclampsia or 
not, a state of hyperplacentosis appears to be an essential etiological factor. 
In this group of cases, at least, there is an associated hormone disturbance; 
this, however, is not necessarily the agent causing the toxemia; another sub- 
stance of placental origin might be operative. 


Browne® has recently suggested that all the essential information on 
eclampsia is now available and that all that is necessary is to fit together the 
jigsaw puzzle to make a complete picture. If that is so, the integration of 
the pieces is taking far longer than might reasonably be expected. It is 
tempting to explain this by saying that: (1) Some of the pieces of the puzzle 
have been erudely, even inaccurately, cut. (2) It is more than likely that 
the pieces of two or more jigsaw puzzles have become mixed in one box. 
Would-be discoverers of the cause of toxemia are therefore, with poor material, 
trying to build up one picture whereas they ought, with more clearly defined 
facts, to be attempting to compose several pictures. 
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In this communication certain aspects of the relationship of the placenta 
to toxemia are considered. There are others which may be equally important. 
Present knowledge suggests that the quest for a single cause of ‘‘toxemia”’ 
is likely to meet with little success. Pregnancy entails a complicated endo- 
erine and metabolic readjustment and it is reasonable to suppose that such an 
intricate mechanism can break down or go wrong in many places and in 
several directions. There was a time when diabetes mellitus was considered 
a disease entity and its cause merely a failure of insulin production by the 
pancreas. It is now clear that there are many types of carbohydrate dis- 
turbance and that their causes may be variously found in the central nervous 
system, the pituitary gland, the thyroid, the adrenal, the pancreas, the liver, 
and indeed the placenta. All of these present clinically as ‘‘diabetes.’? <A 


similar complex basis for the syndromes of pre-eclampsia and eclampsia is 
more than likely. 


We are indebted to members of the consulting staffs of the Liverpool Maternity Hos- 
pital, Mill Road Maternity Hospital, and the Birmingham Maternity Hospital for access to 
their records and patients and for their generous permission to publish the findings. The 
Aschheim-Zondek tests were carried out by Dr. S. Wilson to whom we are grateful. 
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POSTERIOR COLPOPERINEORRHAPHY* 


T. N. A. Jerrcoate, M.D., F.R.C.S.(Ep.), F.R.C.O.G., 
LIvERPOOL, ENGLAND 


(From the Department of Obstetrics and Gynaecology, University of Liverpool) 


FEW years ago a series of women previously treated for prolapse by 
an operation which included a combination of anterior and posterior 
colpoperineorrhaphy were investigated. Results reported by letter were not 
accepted and only the patients who, on request, returned for questioning and 
examination were included in the review. This procedure may introduce an 
element of selection in that the women who are dissatisfied with an operation 
are probably more likely to take the trouble to attend than those who are 
symptom free. This consideration apart, the cases were unselected. 

Among many matters brought to light by this inquiry was the fact that 
a large number of women had ceased to practice coitus following the opera- 
tion. It was this observation which fired the train of thought leading to this 
communication. As a text, the findings among the first 100 consecutive 
women reporting for follow-up examination will suffice. 


Results in Series of 100 Women 


Details of Operation —All the 100 patients were operated upon 2 or more 
years prior to the review. In each ease both anterior and posterior colpo- 
perineorrhaphy were carried out. These procedures were combined with 
amputation of the cervix (to comprise the so-called Manchester operation) 
in 66 eases, with vaginal hysterectomy in 12 cases, and with abdominal hys- 
terectomy in one case. When the complaints included stress incontinence of 
urine, some form of urethroplasty was added. 


Results in Regard to Coital Function—A large number of the women 
reported some temporary difficulty and pain during the early attempts at 
coitus after the operation. This is not surprising and is of little consequence. 
Of more concern are permanent apareunia and dyspareunia. In this respect 
the findings were as shown in Table I. 


TABLE I. RESULTS OF OPERATION IN 100 WOMEN 


Widowed 

Coitus discontinued completely 26 
Severe dyspareunia and very infrequent ciotus 4 
Regular coitus without serious discomfort 61 


6 women subsequently had had live births 
1 woman subsequently had had an abortion 


*Presented by invitation at the Fourteenth Annual Meeting of the Society of Obstetri- 
feon and Gynaecologists of Canada, St. Andrews-by-the-Sea, New Brunswick, June 19-21, 
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Widows: The ages of the 9 widows varied from 41 to 70 years at the time 
of operation. None had had subsequent coitus and in all cases the vagina was 
found to be so narrow that it would not admit more than one finger. Had 
any of these women chosen to remarry they would have suffered apareunia. 


Married women with apareunia and severe dyspareunia: There were 30 
women who had ceased, or virtually ceased, to have coitus. Yet, at the time 


of operation, the majority were comparatively young as the following tabula- 
tion shows: 


31-40 years 3 
41-50 years 4 
51-60 years 9 
61-70 years 3 
71-80 years “3 1 


When they came to examination, 21 of these patients had a vagina or 
introitus so narrowed that apareunia was inevitable. In the remaining 9 
coitus would have been physically possible but painful. One of these had an 
unduly shortened vagina with a tender sear in the vault and 3 suffered mod- 
erate contracture of the vagina and vaginismus. This means that only 5 
women in this group were found to be without a mechanical hindrance to 
penetration. 

It is not suggested that the gross narrowing of the vagina found in so 
many of these women was necessarily present immediately after their op- 
eration. Indeed, in many eases, the records contained a clear statement to 
the opposite effect. Much of the contracture had developed subsequently as 
a result of senile atrophy and because coitus had not been seriously at- 
tempted. 

In the married group, and including the 5 women in whom there was no 
anatomical fault, there were 14 cases in which coitus was not resumed be- 
cause either wife or husband ‘‘did not wish for it.’’ This phrase covers many 
possibilities—absenece of libido, fear of pain, fear of prejudicing the result 
of the operation, and the like. It may be, too, that some women used the 
operation as an excuse to avoid coitus. According to the patient, the responsi- 
bility for not wanting coitus was divided as follows: 


Wife alone 2 
Husband alone 6 
Husband and wife 6 


The fact that the wife alone was so rarely afraid of, or lacking in desire for, 
coitus may mean that the evidence was prejud?_ed. On the other hand, it is 
not out of keeping with the conclusions of Kinsey and others** to the effect 
that sexual capacity in the female remains fairly constant until at least the 
ge of 60 years, any fall in outlet over the years being determined mainly by 
diminishing sex urge in the male partner. 


Comment on Results——It is generally recognized that dyspareunia and 
upareunia are possible complications of vaginal plastic operations. The fre- 
(ueney of these complications is, however, not always appreciated. Stall- 
\orthy** found an incidence of 10 per cent permanent dyspareunia follow- 
iig all types of operation for prolapse, and it seems unlikely that any other 
conscientiously investigated series would produce a smaller figure. In the 
particular series reported here, which deals only with combined anterior 
ind posterior colporrhaphy, the figure is 30 per cent. Moreover, if the widows 
are ineluded, 30 per cent of the women were subsequently found to have an 
iitroitus and vagina too narrow to permit coitus, even if it had been desired. 
It has to be recognized that several of these patients were advancing in years 
2ad might well have ceased to practice coitus even if no operation had been 
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carried out. Nevertheless, the number of women who had some regret at be- 
ing deprived of this function was sufficiently high to question whether the 
apareunia, and especially its chief cause—contracture of the vagina—could 
have been avoided. 


The Cause of Vaginal Stenosis 


The reasons for the excessive reduction in the vaginal lumen are: 


Deliberate Narrowing of the Vagina by the Surgeon.—In certain cases of 
uterovaginal prolapse where the vagina is short and narrow and where the 
supports of all organs are weak, conditions often present when the patient 
is nulliparous, it is sometimes necessary to reduce the caliber of the vagina 
to small dimensions in order to make certain of a cure. The need for such 
deliberate sacrifice of coital function does not, however, generally arise; it 
accounts for only one of the cases reviewed here, that of a nulliparous widow 
aged 60 years suffering from extensive prolapse. 


Inadvertent Narrowing of the Vagina and Introitus by the Surgeon.— 
Misjudgment of the amount of vaginal wall removed and of the degree of 
tightening of underlying muscles and fascia, although most likely to be the 
fruit of inexperience, is nevertheless not uncommon among expert surgeons. 
It is especially likely if no regard is paid to the subsequent involution of 
overstretched tissues and to the later occurrence of senile contracture. Te 
Linde* is one of the few writers on operative gynecology to emphasize this 
point. 


Senile Contracture.—Following the climacteric all tissues of the genital 
tract undergo atrophy. This normally results in gradual contracture of the 
vagina and introitus. The gaping vulva and patulous vagina of the multip- 
arous woman of 40 years become a narrow tube, barely admitting one finger 
by the age of 70 years. This gradual constriction is arrested or controlled 
only by the regular practice of coitus. If a postmenopausal woman discon- 
tinues coitus for any length of time she finds its resumption physically im- 
possible. This is a natural sequence of events which applies to women op- 
erated on for prolapse as well as to those who are not. 

A large proportion of women treated for prolapse are perimenopausal 
in age; the vagina which admits two fingers easily at the conclusion of a 
plastic operation is therefore likely to shrink considerably in the next few 
years. It is this which explains why, by and large, it is the older rather than 
the younger woman who suffers apareunia after a repair operation. 


Failure to Practice Coitus—The performance of an operation at or after 
the menopause interrupts the practice of coitus. Thereafter there is a com- 
mon sequence of events. The woman leaves hospital with a tender perineum 
and an introitus much smaller than she or her husband expected. If coitus 
is avoided until all tenderness subsides, senile contracture is given an oppor- 
tunity to operate. If, however, coitus is attempted early, pain and vaginismus 
cause the postponement of further attempts for several months. Meanwhile, 
the vagina continues to shrink so that later efforts, made perhaps rather 
fearfully lest pain or injury result, also fail. Sex desire is in any case weak- 
ening so the reaction in the man (who is usually the more important partner 
in this matter) is not to try again. Thus apareunia persists and the introitus 
and vagina become more and more stenosed. 

Analysis of the cases suggests that the factor mainly responsible for 
initiating this chain of events is the repair of the posterior vaginal wall and 
perineum. The vaginal wall is relatively insensitive ; anterior colporrhaphy is 
virtually painless and constricts only the upper vagina. Posterior colpo- 
perineorrhaphy, however, restricts the capacity of the lower vagina an! 
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obstructs the introitus. Moreover, it causes nearly all the pain and tender- 
ness experienced after operation. Two questions then arise. Why is pos- 
terior colpoperineorrhaphy carried out as part of the surgical treatment of 
prolapse? Is it really necessary? The answers lie in the history of this op- 
eration, a history somewhat confused by the prejudices and personal rivalries 
of the nineteenth century writers. For most of the following details I am 
indebted to the books of Davis,’ Churchill,» West,** Baker Brown,’ Thomas, 
Barnes,? and Pozzi.?" 


The History of Vaginal and Perineal Operations 


Vaginal and perineal plastic surgery began with the repair of complete 
perineal tears. According to existing records this operation was first sug- 


gested by Ambroise Paré in the sixteenth century and first carried out suc-. 


cessfully by his pupil Guillemeau. The plan was, however, slow of acceptance 
so that La Motte, Saucerotte, and others were still pioneering perineal repair 
at the end of the eighteenth century. Indeed, although the French School 


Fig. 2. Fig. 2. 


Fig. 1.—Repair of complete perineal tear as practiced in the mid-nineteenth century. 
In this example the freshened edges are brought together by mattress sutures tied over 
quills—the so-called quill suture. Note the two posterior lateral incisions into the anal sphinc- 
ter t relieve tension. (Reproduced from Plate I of Surgical Diseases of Women by J. Baker 
Brown, London, 1861, John W. Davies.) 


; Fig. 2.—Horseshoe shaped denudation for posterior colpoperineorrhaphy as carried out 
by Baker Brown for both vaginal and uterine prolapse. The quill sutures are again used. 


‘Reproduced from Plate IV of Surgical Diseases of Women by J. Baker Brown, London, 1861, 
John W. Davies.) 


initiated the operation which was subsequently called perineauxesis, perineo- 
synthesis, and perineorrhaphy, it was the Germans led by Dieffenbach 
‘professor of surgery in Berlin) and his suecessor, Langenbeck, who gave it 
« firm basis. Dieffenbach began his work in 1829 and, by 1838, was able to 
report 9 cases of complete tear treated successfully by different methods.® ° 
|dieffenbach made such progress that he became an enthusiastic advocate of 
ihe immediate repair of all perineal obstetrical tears, incomplete as well as 
complete. 

During the 1850’s, Baker Brown,’ an Englishman who had initially con- 
sidered third-degree tears incurable, became an ardent and vocal leader in 
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this type of surgery (Fig. 1). He considered his contributions original but 
most writers of the time said that he did no more than copy or modify 
Langenbeck’s operation. Meanwhile, Roux, Velpeau, and Nélaton were ear- 
rying out perineorrhaphy in France; and Sims and Emmet were not far be- 
hind in the United States. Early in the nineteenth century there arose con- 
troversies as to the optimum time of suturing third-degree tears, immediately 
or when the surfaces showed clean granulation tissue; and as to the methods 
and materials for suturing. Later disputes, which still remain unsettled, in- 
cluded the following: Is it better to keep the bowels constipated or moving 
freely after the operation? Should the anal wall be reconstituted by a flap 
from the vagina? Should the anal sphincter be divided posteriorly at the con- 
clusion of perineorrhaphy? This last step, which Norman Miller of Ann 
Arbor has in more recent years called the “paradoxical operation,” was 
strongly advocated if not introduced by Baker Brown' and was practiced 
by many of his contemporaries (Fig. 1). 

The early operations were performed without anesthesia and without 
asepsis. They were, therefore, comparatively simple and, even in the ease of 
long-standing third-degree tears, consisted of little more than freshening of 
cicatrized edges followed by simple closure with through and through su- 
tures. Moreover, nothing more than perineorrhaphy was carried out. From 
perineorrhaphy, however, posterior colporrhaphy developed, and it developed 
as a means of constricting the vagina with a view to controlling vaginal and 
uterine prolapse. 

The supports of the genital organs were then a mystery; the causes of 
prolapse were unknown. Partial closure of the vagina was devised as a 
purely empirical method of treatment. Early unsuccessful efforts in this 
direction consisted in the physical and chemical burning of the vaginal walls 
in the hope of making them adhere to each other. With a similar objective, 
small areas of the vaginal wall were next denuded with a knife; one of the 
earliest to do this was Fricke of Hamburg in 1831. The same surgeon" later, 
in 1833, removed the skin from the posterior parts of the labia majora and 
sutured them together in the hope of containing the falling uterus. This op- 
eration of episiorrhaphy was also carried out by Ireland”? in Dublin about 
the same time. Meanwhile, Heming"* of London, acting on the suggestion 
of Marshall Hall,'** succeeded in 1831 in narrowing the vagina by removing a 
triangular strip (with the base of the triangle at the urethral meatus) of the 
anterior vaginal wall and suturing together the cut edges. Strips of different 
shapes and sizes were then taken from various aspects of the vagina by Dief- 
fenbach, Fricke, Ireland, Velpeau, Roux, Stolz, and others; all these operations 
received the name of elytrorrhaphy (Greek origin, a stitching of the sheath 
or cover). The fact that narrowing of the vagina sometimes controlled uterine 
prolapse encouraged those interested in perineorrhaphy to apply the prin- 
ciple to the lower posterior vaginal wall, and Baker Brown deseribed in 1853 
a combination of perineorrhaphy and posterior elytrorrhaphy which involved 
a horseshoe-shaped denudation of the posterior vaginal wall (Fig. 2). His 
contemporaries took the view that this was no more than a modification of 
the operations of episiorrhaphy and denudation of the vaginal wall which had 
been gradually developed by Fricke since 1831. Baker Brown!’ himself, who inci- 
dentally is the first writer I have found to use the term “plastic” operation 
in relation to elytrorrhaphy, protestedt that his operation for uterine pro- 
lapse was “done in ignorance of Fricke’s plan” and that it was in any case 
different because “I never adopted the contraction of the vulva as a principle 


*Girardin also suggested this type of operation to the Medical Society of Metz in 1823 
but did not carry it out.* 

t+He admitted that, unknown to him, Geddings had earlier performed a similar operation 
in the United States. 
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of my practice but, on the contrary, the contraction of the vagina.” This 
refutation of the idea that his operation constricted the introitus is not in 
keeping with Brentnall’s* recent comment, “Whether his [i.e., Baker Brown’s] 
satisfaction was equalled by that of his patients or their husbands we have 
no direct evidence.” 


Fig. 3. 


Fig. 4. 


Fig. 3.—Diagrammatic representation of the principle of Simon’s posterior colpoperi- 
\eorrhaphy for uterine prolapse. The lower posterior vaginal wall and perineum are made 
‘igid but the upper posterior vaginal wall is left slack to form a pouch in which rests the 
prolapsing uterus. 

Fig. 4.—The classical Hegar incision for posterior colpoperineorrhaphy is indicated by 
‘he broken line. This tends to leave a tight band just within the introitus. The type of 
‘incision indicated by the continuous line (also an old type) is preferable, 
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Anterior and posterior elytrorraphy became so well established that 
Churehill> was recommending them as treatments of cystocele and rectocele 
in his textbook of 1850. Nevertheless, it soon became clear that mere nar- 
rowing of the vagina by either method often failed to cure uterine prolapse. 
This was not really surprising to the gynecologists of that time for, as they 
pointed out, the uterus could descend even through the restricted vagina and 
introitus of virgins. 

Nevertheless, Simon*? of Heidelberg, regarded by.some as the father of 
the modern type of posterior colpoperineorrhaphy and the originator of the 
term “posterior colporrhaphy,’” reported in 1867 the cure of 29 out of 30 
cases of uterine prolapse. He extended the denudation of the posterior 
vaginal wall upward from the perineum but insisted on a special technical 
point which seems later to have been overlooked. He carried the incisions 
up to a point % to 1 inch below the level of the cervix and insisted that the 
upper end of the flap should be square, not rounded or triangular. In this 
way he made the lower vagina narrow and the lower posterior vaginal wall 
rigid but ensured that the upper posterior vaginal wall formed a pouch in 
which the prolapsing cervix rested. The weight of the uterus was then carried 
in this pouch, directed toward the rectum rather than down the vaginal canal 
(Fig. 3). 

Among the many who developed posterior colpoperineorrhaphy in the 
second half of the nineteenth century may be mentioned Sims, Emmet, Law- 
son Tait, Martin, Schroeder, Doléris, and Hegar. They each modified the 
shape of incision, the method of suturing, and other details. Hegar (in the 
1870’s) was responsible for the classical triangular denudation and, even at 
the beginning of the present century, colpoperineorrhaphy was frequently 
called Hegar’s operation. Adherence to this triangular incision is, inei- 
dentally, a potent cause of dyspareunia following repair operations. It re- 
sults in a tight band just within the introitus. This trouble can be avoided 
by shaping the denudation somewhat as shown in Fig. 4. 

With the exception of Simon, all the early workers had only two ob- 
jectives in mind when earrying out posterior colpoperineorrhaphy for utero- 
vaginal prolapse. The colporrhaphy was intended to constrict the vagina 
with the idea that the narrower a tube the more difficult it is to turn inside 
out. The perineorrhaphy was done to close the vulva and to contain or hide 
any prolapse which might still occur. It is tempting to comment that these 
objectives, although not now declared, remain all too often those of the mod- 
ern gynecologist. 


The operative treatment of prolapse then developed on three lines. Some 
surgeons concentrated on posterior colpoperineorrhaphy and claimed that it 
would cure all types of prolapse—cystocele, rectocele, and procidentia. Oth- 
ers favored anterior colporrhaphy as developed by Sims,*' Emmet, and others. 
The third approach began with Huguier of Paris who, in 1848,*° conceived 
the idea that the elongation and hypertrophy of the supravaginal cervix, for 
some time previously known to be associated with uterine prolapse, was in 
fact the cause of the prolapse. Amputation of the cervix was therefore the 
appropriate treatment. It is from Huguier’s’® writings that we must date 
present-day statements to the effect that amputation of the cervix should be 
carried out in order to restore the length and weight of the uterus to normal. 


The arguments and confusion about the relative merits of amputation 
of the cervix, anterior elytrorrhaphy, and posterior elytroperineorrhaphy 
arose from an almost complete lack of knowledge of the normal supports of 
the genital organs and of the causes of prolapse. The sort of etiological factors 
postulated early in the last century were constipation, tight corseting, over- 
distention of the bladder due to modesty, early ambulation and hard work 
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after delivery, a roomy bony pelvis, obesity, and increased weight of the 
uterus. For prolapse in nulliparas there were exotic explanations such as 
physical activity carried out during menstruation, while for prolapse in the 
virgin, which was never cured by posterior colporrhaphy, Baker Brown had 
an erotic explanation, namely, “excitation of the parts of generation.” On 
this basis he advised treatment by the application of leeches to the labia 
and, this failing, he “excised the head of the clitoris with considerable bene- 
fit.” Gradually, however, and mainly because surgeons had discovered how 
to carry out vaginal plastic operations, it became generally accepted that the 
main support of the uterus was the vagina and that the vagina was supported by 
the insertion of the levatores ani muscles into the perineal body. Perineal 
tears therefore caused vaginal prolapse, and cystocele or rectocele pulled 
down the uterus. This anatomical concept was built up almost entirely to 
suit the convenience of surgeons and to justify their empirical methods of 
treatment. The creation of anatomy to suit the surgeon is a feature of the 
history of vaginal plastic work and is still evident. Thus, as late as 1949, 
a well-known gynecologist, after giving a description of the levatores ani 
which he admitted was not accepted by anatomists, and which neither he nor 
anyone else had been able to demonstrate, wrote, “This coneeption appeals 
to the operating gynecologist.” 


The surgeons of the eighteenth and nineteenth centuries were well aware 
that descent of the uterus often occurs without cystocele or rectocele, and 
that severe perineal lacerations are rarely followed by prolapse. Such ob- 
servations were, however, conveniently forgotten—éspecially by the pro- 
tagonists of posterior colpoperineorrhaphy. These included West and Baker 
3rown in Britain, Simon in Germany, and Gaillard Thomas* in New York. 
The last epitomized views current in 1869 when he wrote, “Upon the posterior 
vaginal wall rests the anterior, and upon this the bladder and against the 
bladder lies the uterus; all of which depend in great degree for the support 
of the perineal body. ... It [i.e., the perineal body] is truly the ‘keystone of 
the arch’ on which the uterus is supported in the pelvis.” 


This belief became so deep rooted that even in the 1890’s MacNaughton 
Jones*! in Britain, Pozzi?’ in France, and Kelly in the United States still put 
their faith primarily in posterior colpoperineorrhaphy. Thus, in 1898, Kelly,?? 
in his book on operative gynecology, said, “in a large percentage of cases the 
anterior vaginal wall is well supported by resection of the posterior wall,” 
and “anterior colporrhaphy for the relief of cystocele is indicated only in 
cases of extreme relaxation.” There were of course dissentient voices raised 
from time to time. Barnes? questioned the general purpose use of posterior 
colpoperineorrhaphy and even as early as 1873 laid down principles for the 
surgery of different types of prolapse which, with a little modification, would 
he accepted today. Moreover, just before the turn of the century Hart and 
Barbour,'’® Phillips,2* Webster,?? and others opposed the established view 
regarding posterior colpoperineorrhaphy in no uncertain way. Webster, who 
trained in Edinburgh but who subsequently practiced and taught in Montreal, 
wrote, “Many cases of perineum ruptured even into the anus are not followed 
by prolapse,” and went on to say that Gaillard Thomas’ view of the perineum 
as a wedge supporting the anterior part of the pelvic floor “is no longer be- 
lieved.” These skeptics had the results of posterior colpoperineorrhaphy in 
their favor. So we find Phillips saying that perineorrhaphy “is a useless and 
inadequate procedure in any but the mildest cases, and simply enables a pes- 
sary to be retained.” Hart and Barbour also wrote scathingly of elytro- 
perineorrhaphy: “This is the favourite operation with many and helps at 
least by enabling the patient to wear a ring pessary.” Galabin’* pointed out 
that there were many kinds of operation for prolapse but that the choice did 
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not really matter because it was the postoperative treatment which counted. 
This “should generally include the use of a pessary to keep the fundus at its 
normal level for some years, to give the uterosacral ligaments the oppor- 
tunity of recovering their tone.” 


We arrive then at the beginning of the twentieth century with the re- 
markable situation of posterior colpoperineorrhaphy being performed with 
the declared object of achieving no more than the provision of a shelf on 
which could rest a pessary which would support the uterus and anterior 
vaginal wall. 


It has to be remembered that nineteenth century surgery was so hazard- 
ous that it had to be limited in scope. Anterior colporrhaphy and posterior 
colporrhaphy were regarded as two separate operations and a choice had 
to be made between them. Even posterior colporrhaphy and perineorrhaphy 
were originally two distinct procedures. Nevertheless, combinations were 
gradually attempted. Tracy** of Melbourne is generally credited with being 
the first to combine anterior colporrhaphy with posterior colpoperineorrhaphy, 
performing in 1862, as Barnes? says, “all three operations together.’’ In 1888, 
however, Donald of Manchester, and Olhausen and Schroeder of Berlin com- 
bined amputation of the cervix with anterior and posterior colpoperineor- 
rhaphy.*° That all these procedures were necessary in certain cases was in 
-faet advised by Barnes in 1873 but he added, “it will generally be best to do 
this in successive operations.” 


Then came the anatomical discoveries of the beginning of the twentieth 
century and the appreciation of their significance by Fothergill'’’ '* of Man- 
chester. While recognizing the empirical value of Donald’s’® operation, 
Fothergill realized that to cure prolapse of the uterus and upper vagina it 
was necessary to tighten the cardinal ligaments—their normal supports. With 
this in mind he combined the previously two separate operations of anterior 
colporrhaphy and amputation of the cervix into one, modifying Donald’s in- 
cisions to secure access to the bases of the broad ligaments. It is of interest 
to note that Fothergill"' credits Alexandroff in 1903, followed by Tweedy in 
1905, with being the first to stitch the parametrial tissues in front of the 
cervix. Galabin™t also made a significant observation when he noted that 
vaginal hysterectomy is of no value for prolapse except when the broad liga- 
ment pedicles are stitched together to form a band in the vaginal vault. This 
was confirmed by Fothergill.11 It may also be added that Fothergill’s realiza- 
tion of the supporting role vlayed by the perivascular and other connective 
tissue in the base of the broad ligament had been anticipated by Savage." 
Indeed, the importance of the uterosacral ligaments had been tentatively 


postulated more than 50 years previously by Boivin and Dugés,’ Davis,’ and 
Churchill.5 


Despite these other claimants, it is to Fothergill to whom credit is mainly 
due for teaching the need to tighten the cardinal ligaments no matter whether 
the cervix be amputated or the uterus removed. This principle is now ac- 
cepted universally, and with it an appreciation that the cure of cystocele 
depends on repairing the fascial envelope of the vagina anteriorly. This ac- 
ceptance, however, has not enabled gynecologists to rid their minds of the 
old “fixation” that the perineal body is the essential support to the pelvic 
organs. For this reason, they have continued to teach and practice that, what- 
ever else be done by way of anterior colporrhaphy, amputation of the cervix, 
or vaginal hysterectomy, posterior colpoperineorrhaphy is essential, otherw’s* 
prolapse will recur. Fothergill?! himself, in his original description of his 
operation, said “To complete the operation the vaginal outlet is narrowed 
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by repairing the perineum. The upper part of the posterior vaginal wall is 
not touched.” Culbertson in 1923 said that “no operation for prolapse of the 
bladder or uterus is complete until the perineum is reconstructed and the 
axis of the vagina restored.” Finally, Phaneuf®> in 1947 laid it down that 
“An adequate reconstruction of the pelvic floor or perineorrhaphy is an es- 
sential to all prolapse operations.” He practiced it in every case—with an- 
terior colporrhaphy, with vaginal hysterectomy, and with the interposition 
operation. This view was representative of his time, and even of our time. 
So much so that it has been said that the modern gynecologist spends the 
first half of his professional life supporting the perineum and the second half 
in being supported by the perineum. 


The idea that the perineum is so important has lingered probably be- 
cause of the development of maternity services which has characterized the 
present century. During this time pioneering obstetricians emphasized the 
repair of perineal tears as part of the care of the woman in childbirth and, to 
strengthen their cause, resurrected or resuscitated the old doctrine to the ef- 
fect that neglected tears lead to prolapse. So we find statements such as 
“untreated lacerations of the perineum are almost inevitably followed by 
prolapse of the genital organs’** in innumerable articles written for gen- 
eral practitioners and midwives during this century. They have disappeared 
in the last 10 to 20 years but the practice of routine posterior colpoperineor- 
rhaphy is still handed on by the written and the spoken word despite so in- 
secure a basis and despite all the advances in knowledge. It now serves 
merely to undermine the importance of the earlier stages of the Fothergill 
operation and all too often does no more than hide from the onlookers the 
vault prolapse which still remains uncured. 


The Indications for Posterior Colpoperineorrhaphy 


The proper placing of posterior colpoperineorrhaphy in the treatment of 
genital prolapse requires the courageous discard of the old view that the 
vagina and uterus are supported by the levatores ani and their insertions into 
the perineal body. As Fothergill’' pointed out, “The cervix does not rest on 


the pelvie diaphragm any more than the bottom of a hansom cab rests on the 
ground.” 


The rational treatment of prolapse is based on the following principles: 


1. The integrity of the vaginal walls is maintained by a strong outer 
coat of connective tissue or fascia. This sheath is supported in its lower part 
by the insertions of the puborectalis and.in its upper by the cardinal liga- 
ments, the latter being the more important. Conditions of cystocele, recto- 
cele, and enterocele represent herniations through the investing fascia. Their 
successful treatment is dependent on repairing the weaknesses through which 
inderlying tissues or organs project. The perineal body plays no part in 
cause or cure. It follows that posterior colpoperineorrhaphy should not be 
necessary to protect the repaired anterior vaginal wall nor the vaginal vault 
.fter vaginal hysterectomy. 


2. The uterus is supported almost entirely by the transverse cervical 
(cardinal) ligaments, with their backward extensions—the uterosacral liga- 
irents. The cure of uterine prolapse depends on tightening the cardinal liga- 
inents where they are inserted into the sides of the supravaginal cervix and 
upper vagina. To achieve this it is essential to carry out upper anterior col- 
porrhaphy, and it is desirable to amputate the cervix. It is also essential to 
close the anterior vaginal wall from the cervix downward, and not from the 
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urethra upward. The latter technique, sometimes taught and practiced in 
North America, is incompatible with the proper repair of uterine prolapse. 
Indeed, it is impossible to apply if the Manchester operation is efficiently per- 
formed. 


3. The levatores ani at a higher level and the superficial perineal muscles 
at a lower level are constrictor muscles, serving to close rather than to sup- 
port the vagina and rectum. The objective of plastic operations is, as empha- 
sized by Malpas,** a reconstruction of the fibrous tissue framework of viscera 
rather than the tightening of constrictor muscles. It is only when these 
natural connective tissue supports are constitutionally weak (as in prolapse in 
nulliparas) that the circumstance occasionally arises when, in order to be 
reasonably certain of containing the uterus and vaginal vault, it is necessary 
to sacrifice coital function by carrying out an operation which destroys the 
normal anatomy in that the vaginal lumen is almost entirely obliterated. 


4. While the levatores ani do not directly support the pelvic organs they 
nevertheless serve as an elastic framework to which the real supports, that 
is, the cardinal ligaments, are attached. If the medium raphe of the levatores 
is severed, the sloping muscular sheets tend to move apart. If this has any 
effect it should tighten rather than slacken the cardinal ligaments and the in- 
sertions of the levatores into the lower vagina. Indeed, it can be argued 
that resuturing of the levators in the middle line as part of colpoperineor- 
rhaphy should relax rather than strengthen the direct supports of the vagina 
and uterus. 


5. Although anterior colporrhaphy is essential for the cure of uterine 
prolapse or cystocele, posterior colporrhaphy is necessary only when a recto- 
cele or enterocele is present, and perineorrhaphy is required only when the 
perineum is so deficient as to cause symptoms. Here it may be noted that 
rectocele is the least common form of prolapse. 


A common excuse for colpoperineorrhaphy is what is alleged to be a 
deficient perineum. This condition can nearly always be found in a multip- 
arous woman in the lithotomy position, especially one whose muscles are 
relaxed by general anesthesia, relaxant drugs, and spinal block—as they gen- 
erally are at the conclusion of anterior colporrhaphy. The finding and repair 
of perineal deficiency therefore becomes a habit to the pelvie plastic surgeon. 


Perineal deficiency (and indeed rectocele) and the need for posterior 
repair can only be judged before any vaginal plastic procedure is commenced, 
before the patient is anesthetized. Moreover, in making the assessment it is 
necessary to recognize that the perineum is usually more slack in the multip- 
arous woman. The vulva may even gape slightly from an unhealed perineal 
tear. This is a symptomless and normal state. It seems to me that repro- 
duction under natural circumstances, that is without trained attendants to 
carry out episiotomy or to repair tears, would be as follows: The first de- 
livery would inevitably cause some tearing of the fourchette and perineum. 
This would heal without perfect apposition and thus leave a “defective” 

perineum. The patulous introitus would then allow all subsequent deliveries 
to be easy. Once childbearing was complete the natural senile involuntary 
changes would restore the introitus to its nulliparous dimensions. 


The Omission of Posterior Colpoperineorrhaphy 


At the time that the 100 consecutive cases of combined anterior and pos- 
terior colpoperineorrhaphy were reviewed, 19 women who had had anterior 
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without posterior repair were also seen. These had been operated on during 
the same period of time and under similar circumstances at the following 
ages: 


21-30 years 1 case 
31-40 years 6 cases 
41-50 years 7 cases 
51-60 years 5 cases 


In addition to anterior colporrhaphy, vaginal hysterectomy was carried 
out in 5 and amputation of the cervix in 2 cases. The two groups are not 
strictly comparable in that the smaller one contained relatively fewer cases 
of uterine prolapse and more in which the main complaint was stress ineon- 
tinence of urine. Nevertheless, it is of some interest to study the incidence 
of dyspareunia following a plastic operation without posterior colpoperineor- 
rhaphy. Three out of the 19 women had ceased to practice coitus, 2 because 
they did not “wish it” and one because it caused urinary incontinence. Two 
other women suffered some dyspareunia, one because the vagina was shortened 
and one because of vaginismus. The capacity of the vagina was adequate for 
coitus in all except one woman who was postmenopausal and had not c¢o- 
habited for many years. 


Study of even these small groups confirms what was said at the outset, 
namely, that postoperative dyspareunia may be due to anatomical narrowing 
or shortening of the vagina and to advancing years but often it is the result 
of fear—fear of pain, fear of doing injury, fear of causing a recurrence of pro- 
lapse, and even fear of pregnaney. It follows, therefore, that the omission 
of posterior colpoperineorrhaphy, although sparing the woman immediate post- 
operative discomfort and later stenosis of the vagina, does not by itself inevitably 
eliminate subsequent coital difficulties. To avoid these it is essential to devote 
special attention to the aftercare of these patients. This may mean seeing 
them several times during the few weeks ‘or months following operation, ex- 
plaining to them the details of the operation, when to resume coitus, and how 
to overcome initial difficulties, at the same time assuring them that coitus 
will not prejudice the result. 


Summary 


1. The high incidence of apareunia and dyspareunia following plastic 
operations for prolapse is attributable partly to anatomical changes in the 
vagina, partly to the fear of the patient and her husband that the resumption 
of coitus will do harm. 


2. Excessive narrowing of the vagina is mainly the result of posterior 
‘olpoperineorrhaphy, combined with climacteric atrophy. 


3. The reasons for the almost habitual use of posterior colpoperineor- 
rhaphy in conjunction with other vaginal procedures are revealed by a study 
of the history of the operation. These reasons are no longer valid. 


4. Posterior colpoperineorrhaphy should not therefore be practiced rou- 
tinely as part of an operation for cystocele or uterine prolapse, or as an ad- 
Janet to vaginal hysterectomy. There should be a clear indication for it, the 
presence of a significant degree of rectocele or perineal deficiency being de- 
termined before the patient’s muscles are relaxed by anesthesia. 


5. Although the omission of unnecessary posterior colpoperineorrhaphy 
largely prevents undue narrowing of the vagina, funetional postoperative 
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dyspareunia still occurs unless care is taken to see the patient from time to 
time afterward, and to explain to her the nature of the operation and its 
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significance. 
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HYSTERECTOMY—A COMPARISON OF INDICATIONS, 
COMPLICATIONS, AND MORTALITY IN A SPECIAL AND 
GENERAL HOSPITAL SERVICE* 


Tuomas B. Rosson, M.D., F.R.C.S.(C), Wrnpsor, ONTARIO 


(From the Toronto General Hospital and the Metropolitan General Hospital, Windsor) 


UITE frequently comment is heard about the indications for and the re- 
sults of the operation of hysterectomy. As more Tissue and Audit Com- 

mittees are formed throughout the country, and as hospital staffs continue the 
difficult task of categorizing surgical procedures and restricting operating 
privileges, the operation of hysterectomy repeatedly comes under discussion. 

This paper is a simple statistical study of this operation as it has been 
performed in two quite different hospitals. The study began at the Toronto 
General Hospital in 1954, with a review of all hysterectomies performed on 
the public ward service over a 5 year period, from 1949 to 1953; and has been 
completed with an analysis of the hysterectomies performed in the Metro- 
politan General Hospital, Windsor, Ontario, during the same 5 years. 

The former is a large teaching hospital, with the operations performed 
or directly supervised by a small group of gynecologists, all members of the 
university staff. The latter is a small, nonteaching muncipally owned hospital, 
where the operations were performed by forty-four different doctors, none of 
whom were gynecologists, six of whom were general surgeons, and the remainder 
general practitioners. 

The results of these two surveys are presented in tabular form, with 
accompanying comments and conclusions. 


Number of Operations.— 


Toronto General Hospital 505, average, 101 per year. 
Metropolitan Hospital 325, average, 65 per year. 


Indications (Fig. 1).—Uterine fibroids, carcinoma of the fundus, functional 
uterine bleeding, and prolapse were the indications for operation in two thirds 
of both series. The presence of fibroids was by far the commonest single indi- 
sation for hysterectomy in the public ward series, while prolapse was a slightly 
-ommoner indication than fibroids in the Metropolitan Hospital series. As might 
he expected, pelvic inflammatory disease was a frequent indication in the Toronto 
‘reneral Hospital series, whereas endometriosis and adenomyosis were more 
‘requent indications in the private patient series. 

The significant item in Fig. 1 is the unopposed 16 per cent of operations 
performed without adequate indication in the Metropolitan Hospital series. The 


*Presented at the Fourteenth Annual Meeting of the Society of Obstetricians and Gynae- 
cologists ee Canada, St. Andrews-by-the-Sea, New Brunswick, June 19-21, 1958. 
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majority of these patients had a normal uterus removed with a preoperative 
diagnosis of definite pelvic disease, such as fibroids, pelvic inflammatory disease, 
endometriosis, or ovarian tumor. In very few instances was a preliminary 
examination under anesthesia or dilatation and curettage performed. 


A number of uteri were removed because of functional uterine bleeding, but 
the indication was classified as inadequate because of a short history, no lower- 
ing of hemoglobin, and no previous curettage. There were 4 pregnant uteri 
removed, one containing fibroids, the rest seemingly normal. Two patients with 
incomplete abortions had had diagnoses of fibroids and functional uterine bleed- 
ing, respectively, and were treated by hysterectomy without preliminary curet- 
tage. Six otherwise normal uteri, containing endometrial polyps, were removed 
because of bleeding without a curettage having been done prior to the operation. 


INDICATIONS Ze O 30 40 


Fibrords 


Functional Uf Bleeding 


Carcinoma of Fundus 


Prolapse 
Pelvic Dis. 
Lndoemelriosis 
Adenomyosis 


Carcinome of Cervix Arosp:Tals : 
‘B 7oron7o 
Berga Ovarian Témor 
Malignant Ovarian Tumor = O Merropolitan 
gerera/ 
Inadequate Indicalion C ] 


Fig. 1.—Comparison of indications for hysterectomy in two hospitals. 


Type of Operation—There is a distinct difference in the types of hyster- 
ectomy performed in these two hospitals (Table I). The greater proportion of 
subtotal and vaginal hysterectomies in the Metropolitan Hospital series lowers 
the percentage of total hysterectomies. No Wertheim operations have been 
performed in the city of Windsor, all patients with carcinoma of the cervix be- 
ing treated by irradiation at the cancer clinic. 


TABLE I. TYPE OF HYSTERECTOMY 


TORONTO GENERAL 
HOSPITAL 


METROPOLITAN GENERAL 
HOSPITAL 


Total 53% 
Subtotal 9% 20% 
Vaginal 12% 27% 
Wertheim 4% 0% 
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At the Toronto General Hospital, prolapse and pelvic floor relaxation were 
treated extensively by Fothergill repair, while vaginal hysterectomy was em- 
ployed almost exclusively at the Metropolitan Hospital. 

The comparison of subtotal hysterectomy is more significant. A higher 
proportion of this type of operation in 1949, with a slower decline in incidence, 
is responsible for the high figure at Metropolitan Hospital. Since 1954 the 
incidence has become almost identical at both hospitals. 


Operating Surgeon.—The operations at the Toronto General Hospital were 
performed by the staff gynecologists or the residents on the gynecological service. 
In 1949, 49 per cent of hysterectomies were performed by the residents, while in 
1953, 72 per cent of the operations were performed by the house staff. 


TABLE II. OPERATING SURGEON 


Toronto General Hospital Staff gynecologist 35% 
Resident 65% 
Metropolitan General Hospital Gynecologist Nil 
General surgeon 53% 
General practitioner 47% 


There was no change in the percentage of operations performed by the 
various groups at Metropolitan Hospital over the 5 year period. Three of the 
senior general surgeons performed 49 per cent of all the operations; three 
younger general surgeons performed 4 per cent of the hysterectomies; and 47 
per cent of the procedures were performed by thirty-eight general practitioners. 


Age of Patients——The age distribution of the two groups is quite similar 
with the average age of the Toronto General group being 47, while that of the 
Metropolitan Hospital group was 46. i 


Mortality—The mortality rate is the ultimate criterion of surgical safety 
(Table III). At the Windsor hospital the rate is about that reported by most 
authors who have reviewed a series of private patients and, I think, is com- 
mendable considering the number of relatively untrained doctors performing 
the operation. 


TABLE IIT. OPERATIVE MORTALITY 


Toronto General Hospital (6 patients, 1.2% ).— 


Bronchopneumonia 

Small bowel fistula 

Suicide 
Cerebral thrombosis 
Exsanguinating hemorrhage 
Pulmonary embolus 


Metropolitan General Hospital (2 patients, 0.6% ).— 


Cerebral thrombosis 
Pentothal anoxia and atelectasis 


Mortality is higher on a publie ward service because of the higher incidence 
of major pathological conditions and the greater proportion of poor-risk patients. 
There were no deaths following the Wertheim operation during the 5 years under 
review. Two of the deaths followed operation by a resident; one was due to 
suicide, and the other to massive pulmonary embolism. 


Morbidity.— 


Toronto General Hospital 32 per cent. 
Metropolitan General Hospital 22 per cent. 
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These figures again reflect the greater number of patients with major disease 
seen on a publie ward service. Radical surgery also increases the incidence of 
postoperative morbidity. 


Major Complications—Similar trouble was met by the surgeons of both 
hospitals (Table IV). By combining mortality with major complications, we 
find an identical 3.4 per cent of hysterectomies with serious sequelae in each 
series. 


TABLE IV. Magor COMPLICATIONS 


Toronto General Hospital (11 patients, 2.2%) — 


ureterovaginal fistulas 

ureteral stricture 

urethral stricture 

atonic bladder with neck resection 
vault hematoma 

small bowel obstruction 
evisceration 

incisional hernias 


Metropolitan General Hospital (9 patients, 2.8% ).— 
2 ureteral strictures 
1 vesicovaginal fistula 
1 bilateral pyelonephrosis 
1 vault prolapse 
1 small bowel obstruction 
1 evisceration 

2 incisional hernias 


Summary 

A survey of hysterectomies performed over a 5 year period on the public 
ward of a teaching hospital has revealed a primary operative mortality of 1.2 
per cent and an incidence of major complications of 2.2 per cent. A similar 
study, carried out in a small nonteaching general hospital, showed an almost 
identical incidence of serious sequelae of this operation. 

The point of difference in these two groups is the greater number of 
operations performed without adequate indication in the smaller hospital. A 


preliminary examination under anesthesia and curettage would have pre- 
vented a great number of these. 


( 
] 


SIX YEARS’ EXPERIENCE WITH MITRAL COMMISSUROTOMY 
DURING PREGNANCY* 


G. Leste Watt, M.B., W. G. BicELow, M.D., F.R.C.S.(C), Anp 
W. F. Greenwoop, M.D., F.R.C.P.(C), Toronto, ONTARIO 


(From the Department of Obstetrics and Gynaecology in conjunction with the Departments of 
Medicine and Surgery, Toronto General Hospital ) 


N 1953, before this Society, a preliminary report was made of 7 cases of 
mitral stenosis treated by commissurotomy during pregnancy. It was then 
a new approach to the treatment and, during the discussion, it was suggested 
that the subject be reviewed at a later date. Five years have now elapsed 
and the series has grown to 24 with a satisfactory follow-up on 21 eases, pro- 
viding a much more solid basis for our concept of the place this operation 
should take in the treatment of rheumatic heart disease in pregnancy. 

The operation itself has become universally accepted as a major step 
forward in the treatment of certain types of mitral stenosis. The indications 
and contraindications have also become more fully understood. The mortality 
for the last 158 cases to the end of 1957 was 6.3 per cent but this, of course, 
included all those done in the Toronto General Hospital—both publie and 
private, where the selection was made on a much less conservative basis than 
will be laid down in this paper. Dr. Greenwood, the cardiologist with whom 
we have been associated, has recently prepared a slide showing the effect of 
commissurotomy on the course of mitral stenosis. It compares the survival 
rate of the first 88 patients with Grade III and IV heart disease subjected to 
commissurotomy with that of an infinite number of the same grade without 
operation. The graph represents the first 4 years after operation. Of those 
who survived the operation, 81 per cent were alive at the end of 4 years; 
whereas, of those who did not have the operation, only 60 per cent survived 
the same period. Thus there was a 21 pér cent better survival rate at the 
end of 4 years in the patients who had undergone commissurotomy. 


Selection of Cases 


In the cases under the control of the Department of Medicine, which 
ineludes all our pregnant patients, the selection of candidates for mitral com- 
nussurotomy is made after the most careful examination by the cardiologist. 
Nach ease must satisfy the following requirements : 


1. There must be proof of mitral stenosis. 

2. There must be definite disability due to pulmonary congestion. This 
nianifests itself in one or more of the following: (a) marked shortness of 
breath on exertion, (b) attacks of pulmonary edema, (c) repeated hemoptysis. 


*Presented at the Fourteenth Annual Meeting of the Society of Obstetricians and Gynae- 
cologists of Canada, St. Andrews-by-the-Sea, New Brunswick, June 19-21, 1958. 
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3. There must be absence of other important disease of the heart—e.g., 
mitral regurgitation, aortic valvular lesions, or active rheumatic myocarditis. 


4. There must be absence of chronic right heart failure. 


5. In this clinic, the presence of embolic phenomena constitutes an indi- 
cation for operation. 


It will be seen that candidates for commissurotomy fall into Classes III 
and IV of the New York Heart Association functional classifications with the 
odd exception where the operation is done because of embolism. 


The 24 cases under study were selected by the cardiology staff, using the 
principles stated above. No pregnant patient was subjected to commissurot- 
omy if she did not satisfy these conditions. The selection was made purely 
on a basis of heart disease and the operation performed at the stage of preg- 
nancy when the indications occurred. The earliest was 2 months pregnant 
and the latest 614 months. ; 


TABLE I. AGE AND Parity or 24 PATIENTS WHO UNDERWENT MITRAL COMMISSUROTOMY 
DuRING PREGNANCY 


CASE NO. | AGE PARITY 
30 iii 


The average age of the 24 patients was 30 years. There were only 4 
below 25. This is due to the natural course of the disease itself as the 
majority of patients with mitral stenosis do not begin to have failure until 
the third decade. The age also accounts for the fact that the average parity 
was over iii, there being only one primipara. 


Results 


Mortality and Postoperative Complications—We have been extremely 
fortunate in that no pregnant patient has died following the operation. 
Sooner or later the statistics will probably catch up with us and, un- 
doubtedly, the mortality rate will approach that for the series as a whole. 
It is possible, however, that it will always be somewhat better because of the 
more careful selection. Pregnancy certainly does not seem to add to the risk 
of the operation. 
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37 iii 
28 ii 
31 ii 
26 ili 
33 iii 
23 ii 
20 i 
36 v 
10 31 iii 
11 32 
12 36 vi : 
13 32 ii 
14 33 vii 
15 24 ii 
16 31 ili 
17 32 ii 
18 20 v 
19 39 iv 
20 36 vii 
21 32 iv 
22 
23 27 ii 
24 26 iv 
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The postoperative surgical complications have been minimal. There was 
one case of pulmonary embolus on the tenth day. The patient was treated 
with Dicumarol and recovered. Two other patients, at a later date, developed 
the postcommissurotomy syndrome (characterized by chest pain, fever, aching 
muscular pain, pericardial rub with increased white blood count and rapid 
sedimentation rate). Aside from these, convalescence was considered normal 
for the operation. 

In none of the 24 cases was there any sign or symptom of threatened 
abortion. 


Prenatal Course and Delivery—From the time of operation to the time 
of delivery, only one patient showed no improvement. The story was one of 
steadily increasing exercise tolerance. One patient had a long labor with 
an occiput posterior which had to be manually rotated but was none the 
worse, leaving the hospital in seven days. There was one patient with pre- 
eclampsia in the group but she required no unusual care. Postnatal complica- 
tions were few. One patient had a pulmonary embolus on the tenth day. 
Another patient had what was thought to be beginning right heart failure 
(edema and enlargement of the liver) on the fourth postpartum day but 
quickly responded to mercurial diuretics. There was one other patient who 
had an immediate postpartum hemorrhage of unknown amount. 


Hospitalization—The average stay in the hospital for the group after 
operation was twenty-eight days (Table Il). Those who were operated on 
in the third month or before averaged twenty-eight days and those five 
months or later averaged thirty days. Not a significant difference. The 
average stay in hospital postpartum was 11.5 days—about three days longer 
than we keep our normal patients at the present time. 


TABLE II. DURATION OF HOSPITALIZATION 


NO. OF DAYS IN HOSPITAL 
CASE NO. MONTH OF GESTATION OPERATION | DELIVERY 
1 2 29 11 
2 4 22 17 
3 3 20 8 
4 4 21 21 
3% 27 10 
6 3 36 10 
7 5 20 9 
8 5% 26 12 
9 3 20 5 
5 
5 
5 
2 
5 
2 
4 


Average 


Subsequent Obstetrical History—Two patients have become pregnant 
again, one having a normal pregnancy and delivery without any further 
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trouble referable to her heart. One patient had a hysterotomy and steriliza- 
tion, more on psychiatric grounds than because of her heart disease. She is 
now in the group classified as Grade I. A second patient was sterilized 6 
months after her confinement in another city, the indications being uncertain. 
None of the rest have become pregnant again as yet. 


Subsequent Medical Course—The Medical Department was asked to 
classify these patients according to the New York Heart Association functional 
classification, at the time of commissurotomy, just before their confinement, and 
at the present time (Table III). All these patients have either been seen in 
the Cardiae Clinie in April, 1958, or have answered a detailed questionnaire 
sent out to them on April 1. We have included in this table the elapsed time 
since the operation, showing how well the initial improvement has been main- 
tained. Only 2 patients have slipped back one classification. The one pa- 


tient who had an embolus before operation is, of course, in the same group as 
before. 


TABLE ITI. 


SUBSEQUENT MEDICAL COURSE 


PREOPERATIVE 
CARDIAC INTERVAL SINCE 
KEY NO. CLASSIFICATION ANTE PARTUM APRIL 15, 1958 OPERATION 
1 III II I 6 years 2 months 
2 III 6 years 
3 Ill II I 5 years 5 months 
4 IV II I 5 years 2 months 
5 III II I 5 years 1 month 
6 II I I 5 years 1 month 
7 IV II II 5 years 1 month 
8 III II II 4 years 9 months 
9 III II II 4 years 8 months 
10 Ilr II I 3 years 10 months 
11 III 
12 III II I 3 years 2 months 
13 Ill I II 2 years 10 months 
14 Ill II II 2 years 5 months 
15 Ilr II Il 2 years 4 months 
16 III Ir I 2 years 3 months 
17 Ill II I 1 year 6 months 
18 III 1 year 2 months 
19 III III Ill 1 year 1 month 
20 III II I 10 months 
21 III 5 months 
22 III II II Just confined 
23 III I I 1 year 1 month 
24 IIT 1 year 1 month 


Effect on the Babies——The pediatricians prepared a questionnaire regard- 
ing the present health of the children born to these mothers and we now have 
replies from 22 of the 24 mothers. At birth there was only one baby that 
was difficult to resuscitate. It is now 1 year and 1 month old and seems to 
be developing normally in every respect. 

There is one baby whose delivery was described as precipitate, who 
showed no signs of distress at birth but 6 months later was taken to the Hospi- 
tal for Sick Children and there had a definite diagnosis of cerebral palsy. 
He is now 54 years old and, though mentally normal, does not walk without 
help. All the other children are developing normally for their ages. 


Comment 


Patients suffering from mitral stenosis frequently have their first heart 
failure during a pregnancy. There is no doubt that many of these ean be 
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carried through successfully by the strictest medical regime. If this is de- 
cided on, it means continuous hospitalization for the patient and adequate 
help in the home both before and after the baby arrives, posing a social and 
economic problem beyond the means of many families. The patient will be 
returned after her confinement to an increased work load with no inerease in 
her cardiae reserve. She is still faced with commissurotomy if the unfavor- 
able course of the disease is to be altered. 

Our experience in the last 6 years has lead us to believe that a patient 
suffering from mitral stenosis, with a history of failure in a previous preg- 
naney, who is now pregnant again, or a patient who has developed failure in 
the present pregnancy, should have a mitral commissurotomy as soon as possi- 
ble, provided that she fulfills the criteria for selection laid down earlier in 
this paper. This operation may be safely done as long as there is time for 
recovery from the operation before the peak load of pregnancy is reached, 
which would mean not later than 6144 months except in some very unusual 
circumstances. Heart failure characterized by pulmonary edema should be 
regarded as an absolute indication for operation, which should be carried out 
as soon as possible. Each case must be considered on its own merits and the 
decision made purely on the basis of heart disease after the most careful 
assessment by a cardiologist. If this is carried out, pregnancy does not seem 
to add to the hazard and the results will surely justify the procedure. 

Therapeutic abortion should be reserved for those patients who cannot 
qualify for the operation or who refuse it and whom it is thought unwise to 
carry through pregnaney with medical treatment. Sterilization after the 
operation seems to be indicated only in cases in which the result has been dis- 
appointing and the usual return of cardiac reserve has not taken place. Fur- 
ther pregnancies in the patient who has done well may be looked forward to 
without fear. 

From this discussion, it will be seen that the hope which was expressed in 
our first preliminary report has been justified and mitral commissurotomy 


now holds a very important place in the treatment of mitral stenosis in preg- 
naney. 


We would like gratefully to acknowledge the help received from Dr. Greenwood, Dr. 
Aldridge, and others of the Cardiac Staff, and to point out that these patients have been the 
joint responsibility of certain members of the Medical, Surgical, and Obstetrical Staffs of the 
Toronto General Hospital. 


Discussion 


DR. A. M. GOODWIN, Winnipeg, Manitoba.—Prior to this report today only 89 cases 
cf valvotomy in pregnancy have been reported in the Anglo-American literature, and this 
umber includes the first 7 cases reported by Dr. Watt to this Society in 1953. His 17 new 
cases bring the total to 106. He has therefore been concerned with a large proportion of 
‘ll published cases. 

The obstetrician is usually the first physician to see the patient in early pregnancy 
und it is he who has the opportunity to detect the presence of cardiac disease. There is no 
doubt that the maternal mortality from heart disease may be greatly reduced when obstetri- 
cil and eardiae care are integrated. This is emphasized by Ullery, who after the institution 
of a eardiac-obstetric clinic in Philadelphia found cardiac deaths practically eliminated 
(AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY, vol. 67, p. 834). This, I am sure, 
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will prove to be the most important factor in preventing deaths from heart disease associated 
with pregnancy, and many patients with mitral stenosis will be carried to term safely with- 
out operation. Numerous others will quite properly be chosen for operation, who would 
otherwise have been denied the privilege of bearing a child. 

F. J. Browne makes the bold statement, “There is certainly, in the majority of cases, 
no longer any justification for the terminating of pregnancy and sterilizing a woman with 
mitral stenosis and congestive failure.” 

The clinical assessment by Sir James McKenzie in his day will probably not be sur- 
passed, but his concept of this disease as one of progressive pancarditis affecting mainly 
the heart muscle is giving way to the belief that the lesion of the valve itself is funda- 
mental. The early results of valvotomy suggest that too little emphasis has hitherto 
been placed upon the stenosing mitral valve as the cause of cardiac disability. 

Maternal mortality is probably increased by valvotomy during pregnancy, but this 
increased risk is not more than that which would be incurred if the pregnancy were al- 
lowed to continue to term without valvotomy, and the valvotomy done post partum. 

Dr. Watt has been singularly fortunate in that complications were much less notable 
than in most other published series, and he admits that good fortune has been on his 
side. It seems important that accurate reassessment be made prior to allowing a subse- 
quent pregnancy to proceed to term. Wade’s experience suggests that an apparently suc- 
cessful valvotomy followed by a trouble-free pregnancy and delivery does not guarantee 
that subsequent pregnancies will be equally trouble free. 

Mendelson points out the importance of cardiac catheterization in the assessment 
of cases for operation. Dr. Watt does not mention whether or not his cases were so 
examined. Experience has indicated that cardiac catheterization should be omitted where 
there is a previous history of embolism. 

Statistics of maternal deaths as recorded I am sure are grossly inaccurate, for the 
recording of one death only from heart disease associated with pregnancy in the Province 
of Manitoba in the 10 year period to 1957 is obviously in error. The fault no doubt lies 
with our own incomplete documentation. In my personal experience of 35 years, 7 
maternal deaths can be recalled at the moment. Three of these were due to rheumatic 
heart disease. 

In the Women’s Pavilion of the Winnipeg General Hospital, in the 5 year period 
from 1953 to 1957, there were 16,292 deliveries, with 5 maternal deaths. There were 34 
cases of rheumatic heart disease, 30 of these being mitral stenosis; one of these patients 
died 10 days post partum. She was a displaced person, recently arrived from Europe and 
had had inadequate care. One patient had valvotomy performed elsewhere, at 3 months’ 
pregnancy, and was delivered without incident. A second had had a prior valvotomy 
and was delivered normally. The infant mortality was not influenced. There were 5 
fetal deaths from all causes in this group, only one thought possibly to be associated with 
the maternal heart disease. This is not a bad record for the conservative management 
of rheumatic heart disease complicated by pregnancy. 

Since 1953, in the Winnipeg General Hospital, there have been 54 commissurotomy 
operations performed—none in pregnancy. In the same period, 68 therapeutic abortions 
have been done—some for hypertensive cardiovascular disease, and 11 for rheumatic heart 
disease. It is possible that valvotomy should have been done on some of these 11 patients, 
rather than termination of pregnancy. 

There is, therefore, no doubt that with adequate supervision the pregnant woman 
with rheumatic heart disease can, in most instances, be carried to term and delivered 
with safety. However, the prolonged hospitalization necessary to accomplish this end 
is one that cannot be accepted by many patients, as emphasized by Dr. Watt. Valvot- 
omy, it appears, will probably be the solution for these. 

One cannot help but be impressed by the enthusiasm for the procedure shown by 
all those who have had experience in its use. Dr. Watt and many others all agree. 
however, that time may cause some alteration in the approach. The mere fact tha’ 
valvotomy may supplant termination of pregnancy establishes it as a very importan' 
advance in our management of the pregnant woman with rheumatic heart disease. 
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TORSION OF THE UTERUS CAUSING INFARCTION 
OF A FIBROMYOMA* 


Exrnor F. E. Brack, M.D., AND C. JEAN McFartanez, M.D., 
WINNIPEG, MANITOBA 


THOROUGH search of the literature shows that torsion of the human 

uterus is a rare condition. Trillat* and Chalmers' each reported a case 
of torsion of the puerperal uterus. Mackenzie? reported a case of torsion of a 

- nonpregnant nonmyomatous uterus associated with adhesions resulting from 
previous surgery. Nesbitt and Corner® reviewed reports of 107 cases of torsion 
of the pregnant uterus, in 80 per cent of which there were coexisting pelvic 
pathological conditions or uterine anomalies. 


Thus it appears that axial torsion of the nongravid or gravid uterus is 
usually initiated by the presence of a pathological or anomalous condition in 
the uterus or the adjacent structures. Minor degrees of torsion are en- 
countered at laparotomy when pelvic structures are grossly distorted by 
tumors or adhesions. In such eases the process of rotation is gradual and does 
not give rise to symptoms. The following case demonstrates the symptoms 
and findings when torsion occurs sufficiently rapidly to embarrass the blood 
supply of a uterus containing a large intramural fibromyoma. 


Mrs. 8., aged 49, para i, gravida i, presented herself for consultation in November, 
1956, because she had been advised to have her uterus removed for ‘‘ fibroid tumors.’’ She 
was disinclined to undergo operation as she was completely free of symptoms. On exami- 
nation the uterus was found to be firm, mobile, and symmetrically enlarged to the size of a 
16 weeks’ pregnancy. She was advised that as she was having no symptoms operation was 
not imperative but regular examinations should be made. When she presented herself 6 
months later, the size of the uterus had not changed appreciably and she was once more 
reassured. In September, 1957, she reported lengthening periods of amenorrhea and the 
uterus was assessed as having decreased slightly in size since the original examination 10 
months previously. It appeared that menopausal involution of the fibroids was under way. 


On the afternoon of Dec. 7, 1957, the patient indulged in unusual bending and stretch- 
ing exercises in connection with a beauty course which she was taking. That evening she 
was aware of lower abdominal cramps which she thought indicated the imminence of a 
menstrual period, her last one having been 3 months previously. She took an aspirin tablet 
ut bedtime and slept until 4 A.M. when she was awakened by severe lower abdominal pain; 
‘aring the next 4 hours she took 8 more aspirin tablets. At 8 A.M. on December 8, her 
lusband ealled and said his wife was “writhing in pain”; her screams were heard clearly 
cver the telephone. She was also nauseated and had vomited. The patient was visited 
}omptly. Examination showed the pain to be localized to the lower abdomen which was 
ionder and slightly resistant. The uterus was felt about 2 fingerbreadths above the symphy- 
sis and slightly to the left of the midline. Following a pelvic examination the patient gave 


*Presented at the Fourteenth Annual Meeting of the Society of Obstetricians and Gynae- 
c.logists of Canada, St. Andrews-by-the-Sea, New Brunswick, June 19-21, 1958. 
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a convulsive retch and thereafter said the excruciating pain had been relieved. She was given 
100 mg. Demerol and was sent into hospital by ambulance with the diagnosis of a twisted 
fibroid. 


When she was examined in hospital, the abdomen was soft and the uterus could be 
moved without pain on both abdominal and pelvic examination. There was no tenderness in 
either adnexal region and no masses other than the enlarged uterus could be made out. The 
diagnosis appeared to be torsion of a pedunculated fibroid, or one or other of the adnexa, 
which had spontaneously corrected itself, although it seemed curious that no residual tender- 
ness was present. 


A eatheterized urine specimen showed an occasional red cell and leukocyte. The hemo- 
globin was 79 per cent; red cells 4.2 million; sedimentation rate 58 mm. The pulse and 
temperature were normal. 


Later on in the day she complained of ‘‘menstrual cramps’’ which were relieved by 
codeine and aspirin. She and her husband were still opposed to ee although warned 
that the severe symptoms would undoubtedly recur. 


Fig. 1. 


During December 9 she complained of slight grumbling pain for which she had three 
analgesic tablets at intervals. An x-ray was taken to rule out a ureteral calculus. The pa- 
tient was still resistant to the advised operation. 


On the morning of December 10 she was free of pain although she felt somewhat 
nauseated. She was up and about most of the day. About 6 P.M. she complained of re- 
currence of pain and 2 hours later this was so severe that she was quite willing to undergo 
laparotomy. Examination at 8 P.M. showed the abdomen distended and very tender over the 
hypogastrium. On pelvic examination the uterus was extremely tender on movement. No 
adnexal masses were palpable. Torsion of the total uterine mass seemed a reasonable diag- 
nosis, therefore an emergency hysterectomy was decided upon. 


Straw-colored fluid and grossly distended gut were encountered in the peritoneal cavity. 
The fundus of the uterus was visible in the lower end of the incision and it appeared some- 
what blanched. A hand was inserted into the pelvis and as soon as the uterus was touched 
it was felt to rotate to the right. It was drawn up into view and the right round ligament 
and tube were seen lying vertically on the body of the uterus in the midline of the abdomer, 
confirming the diagnosis of persistent sinistrorotation which had not been undone by the 
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first palpation of the uterus. The cervix was felt to be unusually long. The right infundib- 
ulopelvic ligament was greatly elongated, thickened, and edematous. The right tube and 
ovary also appeared slightly edematous. The left tube and ovary were congested and dusky. 
The left ovary contained a thin-walled cyst 3 cm. in diameter which ruptured on handling, 
with the escape of dark fluid blood. The pelvic veins on the left side were somewhat en- 
larged and congested. The torsion was corrected and total hysterectomy was undertaken. 
As the circulation in the left adnexa had improved promptly, it was decided to leave the 
adnexa in situ. The appendix was retrocecal, kinked, and congested in its distal third and 
was removed. The patient’s condition at the end of the operation was satisfactory. The 
specimen was not opened in the operating room but it appeared from the configuration of 
the uterus that a single intramural fibroid occupied the posterior wall causing symmetrical 
enlargement of that area and dwarfing the anterior aspect of the uterus which appeared to 
be of normal dimensions. 


The patient’s postoperative course was satisfactory. 

According to the pathologist’s report the uterus weighed 720 grams; the dimensions 
were 15 by 11 by 9 em. On section the anterior and posterior walls were thinned to 0.5 
em. Almost the entire myometrium of the posterior wall was occupied by a dusky, red, 
fleshy, well-cireumscribed, soft mass measuring 10 by 9 by 7 em. In the upper portion of 
this mass there was a smooth-lined cystic space measuring 3 by 3 by 1.5 em., containing clear 
yellow fluid (Fig. 1). In the lower half of the mass there was a round area measuring 3 
em. in diameter showing variegated white and reddish color with more extreme softening of 
degeneration. The uterine cavity was distorted, measuring 5.5 cm. in length, and coursed 
around the lower pole of the tumor coming within 0.5 em. of it. The cervix measured 4 by 


2.5 by 2.5 em. Microscopie examination showed infarction of a solitary fibromyoma due to 
torsion of uterus. 


This case raises the question of whether symptomless fibromyomas should 
be treated conservatively or by surgery in women approaching the meno- 
pause. It also permits speculation as to the’role played by the unusual physical 
exercises in initiating the torsion of the uterus. 


Summary 


A ease is presented of torsion of a uterus which contained a large single 
fibromyoma in the posterior myometrium. The tumor had undergone infare- 
tion as a result of interference with the uterine blood supply. 


We are grateful to Dr. D. W. Penner, Pathologist of the Winnipeg General Hospital, 
and his staff for the photograph of the specimen. 


References 


. Chalmers, J. A.: Brit. M. J. 2: 138, 1954. 
’. Mackenzie, L. L., and Nimelman, A.: Am. J. Opst. & GyNEc. 39: 883, 1940. 

’. Nesbitt, R. E. L., Jr., and Corner, G. W., Jr.: Obst. & Gynec. Surv. 11: 311, 1956. 
i. Trillat, Michon, and Dargent: Bull. Soe, d’obst. et de gynec. 21: 713, 1932. 


| 


THE SAFETY OF MIDFORCEPS DELIVERY AS PERFORMED 
BY RESIDENTS IN TRAINING* 


Joun L. Harkins, M.D., F.R.C.S.(C), Toronto, ONTARIO 


(From the Department of Obstetrics and Gynaecology, University of Toronto and the Toronto 
General Hospital) 


CONTROVERSIAL topic in the obstetrical literature of the past ten years 
concerns the place of the midforceps operation in modern obstetrics. 
With the advent of antibioties, the availability of blood, and improvement in 
anesthetic techniques, cesarean section has become a relatively safe operation. 
At the same time, in many centers, midforeeps deliveries have contributed to 
fetal and maternal morbidity and mortality to a degree exceeding the falling 
morbidity and mortality rates due to cesarean section. Considering these 
trends some authors have questioned the place of midforeeps in modern ob- 
stetries. 

In 1950, D’Esopo,' in reviewing the records of the Sloane Hospital for 
Women in New York, concluded that the ideal in modern obstetrics might 
well be to eliminate the midforceps procedure. He suggested that the difficult 
and thus traumatic midforceps operation should take its place with obsolete 
procedures such as craniotomy, high forceps, the use of bougies, ete. At the 
Sloane Hospital over the past 27 years, for instance, the incidence of mid- 
forceps deliveries has fallen while the incidence of cesarean section has risen. 
D’Esopo visualized a cesarean section rate of about 6 per cent as ideal, and 
this rate would obviously result in an extremely low incidence of midforeeps 
operations. Other authors have concurred with D’Esopo’s views, among them 
Jones,” Steer,*? and Taylor.‘ 

Although the trend appears to be in favor of elimination of the midforceps 
operation, some authors have expressed belief that it still has a place in obstet- 
ries. Weinberg® in 1951 reported a large series of such deliveries in which the 
outeome for the mother and the baby was almost as satisfactory as following 
spontaneous delivery and as good as in any reported series of cesarean sections 
performed after the onset of labor. His series consisted of 1,000 midforeeps 
deliveries with a corrected fetal mortality of 0.5 per cent. 

Langman and Taylor,® and Decker, Dickson, and Heaton’ after an analysis 
of their cases reaffirmed the belief that there is a place for the midforceps 
operation. Both of these reports emphasized that proper training of the 
obstetrician and proper evaluation of the patient, as well as proper selection 
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of the maneuver and instruments, will in the majority of cases provide a satis- 
factory outcome. The latter authors emphasized that while inevitable errors 
in judgment or evaluation will oceur, they need not be errors that ultimately 
will jeopardize the welfare of mother and baby. Removal of the forceps with 
recourse to cesarean section rather than further manipulation will in most 
eases be rewarded by a successful outcome. The hazard to both mother and 
baby is obvious if the obstetrician evidences the attitude that once ‘“‘delivery 
from below’’ is embarked upon there is no other avenue of escape. Jeffcoate® 
suggested that obstetricians should adopt the attitude that all midforceps 
deliveries are trial operations. This philosophy would be certain to remove 
the ignominy associated with ‘‘failed forceps,’’ and obviate many of the bad 
results now attributed to midforeeps operations. 


Our interest in this subject was to a degree initiated by the controversy 
briefly outlined above, but was largely engendered by our own enthusiasm for 
the midforeeps operation. We, therefore, determined to examine the results 
of midforeeps delivery in the Burnside Division of the Toronto General Hos- 
pital in order to see whether our continuation of this procedure was jeopardiz- 
ing the life and health of mothers or infants delivered in this hospital. 


Material 


This report constitutes a review of all public ward deliveries carried out 
at the Toronto General Hospital during the period 1951-1955, inclusive. The 
difficulty in defining midforceps deliveries is evident in all such studies. The 
definition of midforeeps proposed by Eastman® has been used in this series, 
with the recognition that Dennen’s’® definition is perhaps now considered a 
better criterion. The classification of cases was carried out by persons under- 
going postgraduate training in obstetrics. In this review instances in which 
forceps rotations were performed and originally classified as low forceps have 
been reclassified as midforeceps. Perhaps other midforeceps deliveries were 
done and not recorded as such and some recorded that might not fall into the 
category. Such difficulty in classifying deliveries emphasizes the care that 
must be taken in comparing statistics of one center with those of another. 


We have, however, considered it advisable to report our experience with 
this operation. The operators were of varying experience for virtually all of 
these deliveries were performed by residents undergoing training during the 
period reviewed. 


Incidence.—During the years 1951-1955, inclusive, there was a total of 
5,949 deliveries, 268 of which involved a midforceps operation. The incidence 
of this procedure was thus 4.5 per cent. One hundred and seventy-three, or 
64 per cent of these patients were primigravidas. The babies delivered from 
a midpelvie station varied in weight from 3 pounds, 6 ounces, to 11 pounds, 
5 ounces. 


Indications.—It was not possible in many instances to obtain the indication 
for the midforceps delivery. In most instances, the midforeeps application was 
associated with an arrested transverse or posterior position of the occiput. In- 
stanees in which the operation was obviously employed to hasten delivery in- 
cluded: prolapse of the cord, fetal distress, maternal cardiac disease, severe 
toxemia, or prolonged labor. There were 2 instances in which brow presenta- 
tions were converted, rotated, and delivered. In some cases, a midforeeps rota- 
tion was done simply because it afforded needed experience with the procedure. 
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Duration of Labor.—The average duration of labor in all cases was 18 
hours. There was a great variation, however, the extremes being from just over 
one hour to over 80 hours of labor. There were 57 cases in which the duration 
of labor was 24 hours or more. Labor of 48 hours or more occurred in 11 of 
these, and in 5 eases there were additional complications. Of the labors longer 
than 48 hours, one was associated with a brow presentation that was converted 
to a face, rotated, and delivered. In one instance after 68 hours of labor 
delivery was effected with the aid of Diihrssen’s incisions. The occiput was 
rotated from posterior to an anterior position and the infant delivered alive 
and well. The mother in this instance had a moderate postpartum hemorrhage 
and some postpartum urinary retention. One of the 11 infants delivered 
after more than 48 hours of labor was stillborn but this baby was reported 
to have died in the first stage of labor. One infant delivered after more than 
48 hours of labor had a cephalhematoma. 


Instruments.—The instruments used included the Simpson, Haig-Ferguson, 
Tucker-MecLane, Kielland, and Mann forceps. In earlier years, the Scanzoni 
maneuver was almost universally employed for rotation of an occiput posterior. 
But more recently rotation and delivery have been effected without reapplica- 
tion of the foreeps, with the Kielland or the Mann instruments. 


Results 


Maternal Complications.—There were no maternal deaths. Fifty-seven 
patients, or 21 per cent of the series, had some complication of delivery or the 
puerperium which was ascribed to the delivery. These are listed in Table I. 


TABLE I. MATERNAL COMPLICATIONS 


Postpartum hemorrhage 


Peroneal nerve palsy (all recovered) 3 
Cervical laceration or vault tear 5 
Endometritis 19 
First- and second-degree perineal tears 15 
Third-degree tears 3 
Infected episiotomy 5 
Urinary complications: 

Cystitis 4 

Urinary retention 2 
Postpartum psychosis 2 


It will be noted that over half of the complications recorded are of a minor 
nature, such as endometritis, urinary infection, first- or second-degree lacerations. 


Fetal Complications — 


A. Mortality: There were 12 fetal deaths, or a fetal mortality rate of 44 


per — Stillbirths accounted for 6 of the 12, or 50 per cent of the fetal 
eaths. 


Four of the infants died prior to the onset of labor, 2 of unknown causes, 
one of a ruptured velamentous insertion of the cord, one in association with 
a severe abruptio placentae. The other 2 died during the first stage of labor 
from causes not evident in the records. Of the 6 infants lost during the neonatal 
period 2 were premature and died in the neonatal period of pulmonary compli- 
cations. One death was due to congenital heart disease. One death is recorded 
as the result of prolonged intrauterine asphyxia. The fifth infant of this 
group was born with a heartbeat but never breathed, and the sixth infant died 
of intracranial hemorrhage. Different management during labor might have 
salvaged some of these infants but it appears that the methods of delivery did 
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not contribute to the death in at least half of them. We believe, therefore, 


that the fetal loss attributable to the midforeeps operation approximates 22 per 
1,000. 


B. Morbidity: Fetal morbidity has been recorded only in terms of the 
period of hospitalization. Recorded complications of this early neonatal period 
occurred in 16 infants, a rate of 6 per cent, as shown in Table II. 


TasBLE II. 


Respiratory depression at birth 
Cephalhematoma 

Sepsis neonatorum 

Facial palsy 

Twitching, etiology not known 
Dehydration 
Feeding problem 


The eases of respiratory depression at birth were not particularly severe 
and all 7 infants left the hospital presumably well. The cephalhematomas were 
not associated with neurological complications or other sequelae. Both cases 
of facial palsy appeared to be improving satisfactorily prior to discharge. 
The other complications to our knowledge caused no prolongation of hospital- 
ization or any continuing problem. 


Cesarean Section 


During the 5 year period the cesarean section rate averaged 2.6 per cent 
for all indications, a figure lower than has been considered desirable by D’Esopo 
and others. Less than one third of the sections were done for disproportion or 
inertia. It is clear then that we have not attempted to replace midforceps by 
cesarean section. ‘ 


The results of midforeeps delivery by themselves are of questionable 
comparative value because of the variability in definition. Because a low 
section rate has prevailed, it is our belief that this series contains the average 
number of difficult midforeeps deliveries. 


Summary 


1. During the 5 year period, 1951 to 1955, inclusive, the incidence of 
midforeeps deliveries on the public service of the Toronto General Hospital 
was 4.5 per cent. 

2. There were no maternal deaths. “The incidence of maternal complica- 
tions was 21 per cent. 

3. Twelve infants died, a rate of 44 per 1,000 live births. Only half 
of these deaths, however, could be ascribed to the method of delivery. Recorded 
complications of a minor nature were observed in 6 per cent of the babies de- 
livered by midforeeps. 

4. The cesarean section rate for the period was 2.6 per cent, and does 
not reflect the trend notable in some centers toward elimination of midforeeps 
delivery. 


Conclusion 


Our experience indicates that even in the hands of the interested resident 
the midforeeps operation, when performed with care and on reasonable indiea- 
tion, offers no undue risk to the mother or to her baby. 


= 
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THE MANAGEMENT OF BREECH PRESENTATION 
IN THE PRIMIPARA* 


Morris Sasin, M.D., F.R.C.S.(C.), anp W. R. Foote, M.D., 
F.R.C.S.(C.), MONTREAL, QUEBEC 


(From the Department of Obstetrics and Gynaecology, Royal Victoria Montreal Maternity 
Hospital and McGill University) 


HE purpose of this investigation is to determine whether primiparity 
creates any special problems in the management of a breech presentation. 
Reports on the management of breech presentation usually discuss primiparous 
and multiparous patients together without discrimination. During the 5 year 
period from 1952 to 1956, experiences at the Royal Victoria Montreal Mater- 
nity Hospital have suggested the need for clarification of the management 
of a breech presentation in a primipara, especially with respect to the roles 
of breech extraction and cesarean section. Consequently, the breech deliveries 
in primiparas during these 5 years have been reviewed, and the influence of 
primiparity on these factors and on other facets of management have been 
assessed. 

Particular attention has also been given to factors which may contribute 
to perinatal mortality. 


Results 


The data for this investigation were obtained from the records of the 
Royal Victoria Montreal Maternity Hospital. 

During the 5 year period from 1952 to 1956, there were 244 primiparas 
with breech presentations in 16,747 deliveries, and incidence of 1.4 per cent 
(Table I). There were 122 public patients and 122 private patients in this 
group. The grand total of breech deliveries in both primiparous and multip- 
arous patients was 692—an over-all incidence of 4.1 per cent. Thus breech 
deliveries in primiparas constituted 35.2 per cent of the total breech deliveries. 


TABLE I. STATISTICS ON BREECH DELIVERIES FOR 1952-1956 


NO. % OF TOTAL 
Total deliveries 16,747 _ 
Total breech deliveries 692 4.1 
Breech deliveries in primiparas 244 1.4 


Private 122 
Public 122 


During the assessment of the public and the private patients, it became 
apparent that there were no significant trends referable to either category of 
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patients. Hence no distinction has been made between them during the 
presentation of the ‘‘Results.’’ Instead, the entire group of 244 deliveries 
has been presented as a single unit under the heading of ‘‘Total.’’ 
All of the 22 perinatal deaths have been arbitrarily designated as the 
“‘perinatal mortality group’’ to simplify the presentation of data. The facts 
referable to these perinatal deaths were analyzed separately and then com- 
pared with the data for the entire series so as to determine the relative signif- 
icanee of various factors which might contribute to perinatal mortality. 


Age.—The proportion of patients in the four age categories was essentially 
similar for both the perinatal mortality group and the total series (Table II). 


II. AGE GROUPS 


P. M. G.* 


< 25 years 127 10 
25-34 years 102 i 11 
35-39 years 12 0 
> 40 years 3 1 


*In this table, and in subsequent tables, P.M.G. represents the “perinatal mortality 
group” of 22 cases. ; 


Antepartum Maternal Complications.—These are listed in Table III. 


TABLE III. ANTEPARTUM MATERNAL COMPLICATIONS 


TOTAL P. M. G. 
Toxemia of pregnancy 9 2 
Diabetes mellitus 1 1 
Abruptio placentae 6 4 
Placenta previa 2 0 
Sterility 3 0 
Habitual abortion 2 0 
Uterine congenital anomaly 3 0 
Rheumatic heart disease 1 0 


Toxemia of pregnancy was associated with 2 perinatal deaths, both intra- 
partum, but these babies’ deaths cannot be ascribed definitely to the toxemia 
of pregnancy. 

Four perinatal deaths occurred in the 6 cases of abruptio placentae. The 
deaths of these 4 babies were due to other factors, however, so that abruptio 
placentae was only coincidental in these cases. 

Antepartum maternal complications did not contribute significantly either 
to perinatal mortality or to the etiology of the breech presentation. 


Type of Breech Presentation.—F rank breech was the commonest type of 
presentation and was encountered in about half of the cases (Table 1V). The 
incidence of frank breeches in the cases of perinatal death was the same as 
its incidence in the entire series. It was not possible to determine whether 


a complete breech resulted in a higher proportion of perinatal mortality than 
a footling breech. 


TABLE IV. BREECH PRESENTATION 


Complete 
Frank 
Footling 42 
Unknown 37 


. 
TOTAL 
TOTAL 
6 
; 10 
3 
x 
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Classification of Bony Pelvis—A gynecoid pelvis was recorded in 237 of 
the 244 patients (Table V). In the perinatal mortality group there was one 
android pelvis and the remainder were gynecoid. 


TABLE V. CLASSIFICATION OF BoNyY PELVIS 


TOTAL 
Gynecoid 237 21 
Android 

Anthropoid 

Platypelloid 

Justominor 

Unknown 

Pelvimetry performed 7 


bo 


Radiographic examination was performed in 76 patients only. The pelvic 
type in almost three fourths of the entire series was thus determined on the 
basis of clinical evaluation alone. Consequently it is not possible to correlate 
perinatal death with pelvic type. 


Disproportion.—Ten cases of disproportion were diagnosed either before 
or during labor (Table VI). In only one of these cases was the disproportion 
judged to be severe and this patient was treated by elective cesarean section. 
The remaining 9 cases resulted in 2 elective cesarean sections and 2 cesarean 
sections after a trial of labor. There were no perinatal deaths in the infants 
of the 5 patients delivered abdominally. Two perinatal deaths, however, 
occurred in babies of the remaining 5 patients with mild disproportion who 
were allowed to be delivered vaginally. 


TABLE VI. PELvIc BONY DISPROPORTION 


TOTAL P. M.G. 
Mild 9 2 
Elective cesarean section (2) 0 
Cesarean section after trial of labor (2) 0 
Severe (elective cesarean section) 1 0 


Labor.— 


First stage: In about one sixth of the patients, the duration of the first 
stage was 16 to 24 hours (Table VII). The same proportion is noted for the 
perinatal mortality group. A duration longer than 24 hours was noted in 
36 of the 244 labors. This constitutes almost 14 per cent of the total series 
and is probably related to the presence of a breech presentation. Again, a 
similar proportion is observed in the perinatal mortality group, so that a pro- 
longed first stage may be correlated with perinatal death. 


TABLE VII. DURATION OF First STAGE OF LABOR 


TOTAL P. M. G 
< 16 hours 144 13 
16-24 hours 42 4 
24-48 hours 31 3 
> 48 hours 5 0 
Unknown 22 2 


Second stage: In 204 of the 244 patients, the duration of the second stage 
was less than 2 hours (Table VIII). It was known to be more prolonged in 
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only 19 patients (7.7 per cent). Three of these 19 patients lost their babies. 
This is suggestive of a relationship between perinatal mortality and a pro- 
longed second stage. 


TABLE VIII. DURATION OF SECOND STAGE OF LABOR 


TOTAL 


<1 hour 148 12 
1-2 hours 56 4 
> 2 hours 19 3 


Unknown 20 


Complications of Labor (Table IX )—There were no recorded instances of 
fetal distress. 


TABLE IX. COMPLICATIONS OF LABOR 


TOTAL .M. 
Fetal distress 0 0 
Primary inertia 10 1 
Secondary inertia 2 0 
Prolapsed cord 12 2 


There were 10 patients with primary inertia, with one perinatal death. 
Three cesarean sections were performed in these cases without fetal loss. 
Twelve patients had prolapse of the cord and 2 babies died. Only one 
of these 2 deaths was due to intrauterine asphyxia, however, the other being 
ee to abdominal visceral trauma and cerebral hemorrhage with intrapartum 
eath. 
Thus, prolapse of the cord and primary inertia made only a minor contri- 
bution to the incidence of perinatal mortality. 


Anesthesia.—There appeared to be no relationship between perinatal 
mortality and the choice of anesthetic (Table X). 


TABLE X. ANESTHESIA 


TOTAL P.M.G 
General only 130 15 
Spinal 25 2 
Local only 24 0 
General and local 60 4 
None 5 1 


Delivery (Table XI).—Exactly 50 per cent of the patients were delivered 
spontaneously. Spontaneous delivery included the use of maneuvers such as 
the Mauriceau-Smellie-Veit and the Wigand-Martin for the delivery of the 
head. Such maneuvers were undoubtedly used in many instances where the 
delivery was recorded simply as being ‘‘spontaneous.’’ Nine of the 22 peri- 
natal deaths occurred in babies delivered spontaneously. 

Forceps were applied to the aftereoming head in 90 cases. Nine perinatal 
deaths were noted in this category—a slightly higher proportion than in 
spontaneous deliveries. 

Twenty-eight babies were delivered by breech extraction. The term 
‘‘breech extraction’? means that the delivery was assisted even before the 
breech had been delivered to the level of the umbilicus. Such assistance in- 
cluded traction on the legs, or traction by means of a finger in the groin in 
a frank breech. There were 4 perinatal deaths. In 7 cases, the delivery also 
required the application of forceps to the aftercoming head. 
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There were 12 cesarean sections (an incidence of 4.9 per cent) of which 
6 were elective and 6 followed a trial of labor. One postpartum death oe- 
curred in the 6 babies delivered after a trial of labor. The indications for 
cesarean sections included disproportion (5 cases), primary inertia (3 cases), 
elderly primiparas (2 cases), prolapsed cord (one case), and uterus didelphys 
duplex (one case). 

In 2 eases, the breech required decomposition by means of a Pinard ma- 
neuver and both babies died. 

Nuchal arms were present in 11 cases and 3 babies died. Two deaths 
oceurred intra partum and one ante partum, suggesting: that correction of the 
nuchal arms may have been a factor in only 2 eases. 


TABLE XI. METHOD ofr DELIVERY 


TOTAL P. M. G 
Spontaneous 122 9 
Forceps to aftercoming head 90 9 
Breech extraction 28 4 

(Forceps to aftercoming head) (7) (1) 
Cesarean section 

Elective 6 0 

Trial of labor 6 1 
Internal Pinard maneuver 2 2 
Nuchal arms 11 3 
Episiotomy 208 14 
Method of delivery unknown 1 0 


Weight and Maturity of Babies (Table XII).—The incidence of prema- 
turity was 18.6 per cent. There were 21 pairs of twins of whom 16 were pre- 
mature. 


TABLE XII. WEIGHT AND. MATURITY OF BABIES 


TOTAL 


Total premature babies 46 9 
Twins 16 0 
Total mature babies 198 13 
2,500-3,500 grams 10 
3,500-4,000 grams 33 1 
4,000 grams 4 2 
Unknown weight oe 0 
Total twins 21 0 
Postmature 1(?) 0 


Nine of the 22 perinatal deaths (40 per cent) occurred in premature 
babies, 6 being antepartum deaths. Hence prematurity was an important 
factor in perinatal mortality. None of the 16 premature twin babies died, 
however. 

Of the mature babies, the majority weighed between 2,500 and 3,500 
grams. There were 10 perinatal deaths in this group. When this number is 
added to the 9 deaths of premature infants, it is apparent that the perinatal 
mortality was not related to the excessively large size of the babies. When the 
weight did exceed 4,000 grams, however, the prognosis was impaired, as indi- 
cated by 2 deaths in 4 babies who weighed in excess of 4,000 grams. 

In only one set of twins did both babies present as a breech. In all other 
instances, the other twin was a vertex presentation. 


Neonatal Complications—As shown in Table XIII, there was a total of 11 
neonatal complications with one perinatal death. Fracture of the clavicle was 
the commonest complication, occurring 4 times. 


P. M. G. 
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TABLE XIII. NEONATAL COMPLICATIONS 


TOTAL M 
Skull fracture 2 0 
Erb’s palsy 2 0 
Central nervous system damage 2 0 
Fracture clavicle 4 1 
Fracture humerus 1 0 


Congenital Abnormalities Without Perinatal Death.—Seven babies were 
born with various congenital abnormalities (Table XIV) and were discharged 
alive from hospital. The ultimate clinical course of these babies is not known. 


TABLE XIV. CONGENITAL ABNORMALITIES WITHOUT PERINATAL DEATHS (7 CASES) 


Patent ductus arteriosus 
Hydrocephalus and myelomeningocele 
Hydrocephalus and meningocele and spina bifida 
Double renal artery 

Congenital heart disease, not yet diagnosed 
Congenital dislocation of hip 

Meningocele 


Postpartum Maternal Complications (Table X V).—There were no maternal 
deaths. 


TABLE XV. POSTPARTUM MATERNAL COMPLICATIONS 


TOTAL 
Morbidity 19 (7.7%) 2 (9%) 
Death 0 0 
Cervical tear 6 3 
Third-degree tear 2 1 
Hemorrhage 15 2 
Manual removal of placenta (3) (1) 
Uterine atony (2) (0) 


The incidence of morbidity was 7.7 per cent (19 patients), which is twice 
the average for this clinic. In the perinatal mortality group the morbidity 
was 9 per cent. Genital tract infection was the most important cause and was 
present in all except 2 patients who had pyelitis. 


There were 6 instances of cervical tears. Thre- cervical tears occurred 
in the perinatal mortality group, suggesting difficulty in delivery. 

There were 2 third-degree tears, one following a median episiotomy. 

Postpartum hemorrhage occurred in 15 cases. In 3, the hemorrhage was 


the result of manual removal of the placenta, while in 2 uterine atony was 
responsible. The cause in the remaining cases is not known. 


Incidence of Perinatal Mortality—The uncorrected perinatal mortality 
was 22 deaths in 244 deliveries, an incidence of 9.8 per cent (Table XVI). 


Four of the deaths were due to congenital abnormalities such as congen- 
ital heart disease, hydrocephalus, Arnold-Chiari malformation, and spina 
bifida. Only one of these 4 babies was premature. The corrected perinatal 
mortality was therefore 7.3 per cent (18 of 244 deliveries), with an incidence 
of 5 per cent in mature and 17.4 per cent in the premature infants. 


The perinatal mortality of viable infants for the total breech population 


(primiparous and multiparous patients) during the 5 years from 1952 to 1956 
was 12 per cent (Table XVI). This percentage is greater than the uncorrected 
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perinatal mortality rate for only the breech presentations in primiparas. 
Hence a greater proportion of perinatal loss must have occurred in the breech 
presentations in multiparous patients. 


TABLE XVI. PERINATAL MORTALITY STATISTICS 


NO. 


Uncorrected perinatal mortality 22 9.8 
Mature 13 (6.6) 
Premature 9 (19.5) 

Deaths due to congenital abnormalities + 2.5 
Mature 

Premature 1 

Corrected perinatal mortality 18 7.3 
Mature (5) 
Premature (17.4) 

‘*Total breech’’ perinatal mortality 
average for 1952-1956 12.0 


Cause of Perinatal Death.—The pathologic cause of death was determined 
on the basis of autopsy findings in 17 of the 22 babies. The most important 
causes (Table XVII) included congenital abnormalities (4 babies), cerebral 
hemorrhage (5 babies), pulmonary disease, chiefly atelectasis (5 babies), and 
asphyxia (6 babies). Abdominal visceral trauma was present in 2 infants. 
The cause of death was undetermined in 2 babies. 


TABLE XVII, PERINATAL CAUSES OF DEATH (17 OF 22 CASES) 


ANTE 
PARTUM 


INTRA 
PARTUM 


POST 
PARTUM 


Congenital abnormality 
Cerebral hemorrhage 
Pulmonary disease 
Asphyxia 

Abdominal visceral trauma 
Unknown at autopsy 

No. of deaths with multiple causes 


ND oop, 


When the causes of death are correlated with the period in the pregnancy 
in which the infant died, it is apparent that interference with respiration was 
predominant during the antepartum period. Cerebral and visceral trauma 
and congenital abnormalities were important additional factors causing intra- 
partum and postpartum death. 


Comment 


This investigation indicates that a breech presentation in a primipara does 
not present special problems in management. It is our impression that its 
treatment is fundamentally the same as that reported for multiparas.” * 

Vaginal delivery, either spontaneous or with the aid of forceps to the 
aftereoming head, is the delivery of choice in an uncomplicated case of breech 
presentation. The delivery should be further assisted by performing an 
episiotomy under local anesthesia, followed usually by a general anesthetic 
‘or the completion of the delivery and repair of the episiotomy. X-ray pelvim- 
etry studies should be made in every primipara with a breech presentation, 
even though in the present series x-rays were available in only about one third 
of the eases. The duration of the first, second, and third stages of labor was 
not prolonged in the majority of cases. 
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Post partum, the incidence of maternal morbidity was twice that usually 
seen in this clinic. There was also a greater frequency of cervical tears and 
postpartum hemorrhage. These observations attest to the increased difficulty 
in delivery inherent in a breech presentation. There was no maternal death 
in the 244 deliveries, however. 

Primary inertia and prolapse of the cord were the commonest complications 
of labor, as might be expected. 

Eleven babies (4.5 per cent) had congenital abnormalities, :n incidence 
higher than that seen in vertex presentations.* 


Perinatal Mortality 


The uncorrected perinatal mortality of 9.8 per cent compares favorably 
with that reported elsewhere ‘in the literature.*\* ° Primiparity, therefore, 
does not impair the prognosis for the baby. 

The perinatal mortality has been corrected (7.3 per cent) by the subtrac- 
tion of only those cases in which the baby’s death was due to congenital ab- 
normalities. There has been no correction for prematurity or for antepartum 
deaths. This is because in the former instance it was difficult to prove that 
prematurity was the essential cause of death of 9 premature infants. Hence a 
state of prematurity is considered to be insufficient reason to exclude such 
eases. A combination of prematurity with a breech presentation may have a 
worse prognosis than with a vertex presentation, but this is all the more 
reason for retaining deaths of premature infants in the perinatal mortality 
group. 

The antepartum deaths are also included in the corrected mortality rate 
because it is not possible to prove that they were unrelated to the breech 
presentation. Until such proof becomes available it should be assumed that 
the mortality was in some way associated with the presentation. 

A number of factors contributed to the perinatal mortality in this series. 
The most important was difficulty in vaginal delivery as exemplified by breech 
extraction with the coexistence of nuchal arms or the use of an internal Pinard 
maneuver for breech decomposition. An unrecognized degree of dystocia was 
probably present in an undetermined number of spontaneous deliveries or 
deliveries with forceps to the afterecoming head, since the majority of deaths 
were in these two categories. The causes of intrapartum and postpartum death 
recognized at autopsy (Table XVII) testify to the amount of trauma to which 
these babies were subjected. A trend to prolongation of the first and second 
stages of labor in these cases may also be a reflection of dystocia. 

A background of prematurity, prolapse of the cord, primary inertia, or 
weight in excess of 4,000 grams, was also contributory. The present investi- 
gation does not imply, however, that these complications were encountered 
more often than in vertex presentations. 

From the point of view of pathogenesis, antepartum deaths were not due 
to overt trauma, whereas traumatic consequences such as cerebral hemorrhage 
or abdominal visceral damage were of prime pathogenic importance during 
labor or postnatally (Table XVII). 

Factors which did not contribute to perinatal mortality include maternal 
age, type of breech presentation, choice of anesthetic, and twin pregnancy. 


Reduction of Perinatal Mortality—Some aspects of breech management 
may be modified so as to effect a reduction in perinatal mortality, but other 
factors are not yet amenable to improvement. Among the latter are included 
prematurity, antepartum deaths, and congenital abnormalities. The presence 
of nuchal arms is unpredictable and any risk attendant to their correction 
must remain part of the inherent difficulty of a breech presentation. 
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We believe that perinatal mortality may be reduced by the use of a con- 
servative technique in breech delivery’ as opposed to active intervention.‘ 
For example, in an uncomplicated case, the breech should be allowed to be 
delivered spontaneously at least to the umbilicus before any assistance is 
offered. Foreeps should be applied to the head only if gentle traction does 
not deliver the head after it is well engaged under the symphysis pubis. 
Every effort should be made to anticipate disproportion or dystocia so as to 
reduce the incidence of breech extraction and breech decomposition. 


Perhaps the indications for the use of cesarean section without trial of 
labor should be broadened to inelude eases of mild disproportion. This applies 
particularly to cases where there is antepartum evidence of disproportion. 
Such evidence is necessarily dependent upon radiography and we believe that 
every primipara with a breech presentation should have pelvimetry near 
term. When such evidence is lacking the conduct of the labor must be guided 
by the course of the labor and the clinician’s judgment. Trial labor with 
vaginal delivery resulted in the death of 2 of 5 babies of patients with mild 
disproportion, so that it would have been wiser to treat these cases by cesarean 
section without a trial of labor. Hence, the number of cesarean sections in 
this series should have been increased from 12 to at least 14, and possibly to 
17. 

Since external version was recorded in only 6 cases in our series, we can- 
not comment on its role in the management of a primipara with a breech 
presentation. It is likely, however, that many attempts at version—both 
suecessful and unsuccessful—were performed ante partum but were not en- 
tered in the records. Kuhnel,® White,® and Fell? discussed the role of external 
version in the management of breech presentation. 


Summary 


1. There were 244 breech presentations in primiparous patients (1.4 per 
cent) in 16,747 deliveries at the Royal Victoria Montreal Maternity Hospital 
from 1952 to 1956, inclusive. 

2. The uncorrected total perinatal mortality was 9.8 per cent, and the 
corrected total perinatal mortality was 7.3 per cent. 


3. There were no maternal deaths. . 


Conclusions 
1. In general, breech presentation in primiparas does not require any 
special management as compared to a breech presentation in a multipara. 


2. Where breech decomposition becomes necessary, it is indicative of a 
degree of disproportion sufficient to warrant consideration of cesarean section. 
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THE TERMINAL FINDINGS IN ENDOMETRIAL CARCINOMA* 


M. L. Bunxer, B.A., M.A., M.D., F.R.C.S.(C), 
Toronto, ONTARIO 


(From the Department of Obstetrics and Gynaecology, University of Toronto) 


HE problem of endometrial carcinoma may be approached from many 

avenues. Most reports on the subject deal with its treatment and the re- 
sulting 5 year survival. Carcinoma of the endometrium has the most favorable 
prognosis of all cancers of the female genital tract. It is true, however, that 
the persistence of the growth, or its recurrence after apparently adequate 
treatment, produces many disappointments in the expected survival rate. A 
detailed study of some of the cases with gross disease should provide some in- 
dications as to how and why this disease may not respond to treatment. 


Material Studied 


Forty-four cases of endometrial carcinoma have been collected from the 
autopsy records of the Departments of Pathology of the three major teaching 
hospitals associated with the University of Toronto. This survey covers a 
period of some 30 years. Although only a fraction of those who die of endo- 
metrial carcinoma or its sequalae come to autopsy, such a review does provide 
us with an adequate cross-section of the terminal findings. 


Age Incidence.—The mean age of the patients included in this study was 
61 years. This approximated the age for all cases as reported by Cosbie? for 
this district, which was 59.2 years. Furthermore, the age distribution by 
deeades depicted a corresponding spread (Table I). 


TABLE I. AGE INCIDENCE OF PATIENTS WHO DIED OF ENDOMETRIAL CARCINOMA 


DECADE NO. OF CASES 
20-29 0 

30-39 1 

40-49 7 

50-59 10 

60-69 15 

70-79 8 

80-89 2 


90-99 


Diagnosis on Admission to H ospital.—The age group with which we are 
now dealing provides many problems in addition to those of malignancy. Con- 
sequently, nearly one half of the patients were admitted to hospital with a 
diagnosis other than endometrial carcinoma, the latter being discovered during 


*Presented at the Fourteenth Annual Meeting of the Society of Obstetricians and Gynae- 
cologists of Canada, St. Andrews-by-the-Sea, New Brunswick, June 19-21, 1958. 
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the stay in hospital, and in a few cases remaining undiscovered until the time 
of death (Table II). Such a situation leaves much room for improvement 
and does not indicate a high degree of diagnostic acumen. 


TABLE II. DraGnosis AT TIME OF ADMISSION TO HOSPITAL 


Carcinoma or sequelae 
Diabetes 

Acute coronary occlusion 
Spinal cord tumor 

Ascites (unknown etiology) 
Vaginal bleeding and shock 
Hematemesis 

Acute cholecystitis 

Cardiac failure 

Urinary incontinence 
Intestinal obstruction 
Fracture of humerus 
Hemiplegia 

Pyelitis 

Peritonitis 

Oliguria or anuria 


Clinical Pathological Classification 


The classification of the anatomical extent of endometrial carcinoma as 
proposed by Finn? appears to be the most practical (Table III). It is based 
primarily on the gross and microscopic examination supplemented by observa- 
tions at laparotomy, x-ray investigations, and other laboratory methods. 


TABLE III. CLInicAL PATHOLOGICAL CLASSIFICATION OF ENDOMETRIAL CARCINOMA 
(AFTER FINN?) 


Stage 1 Includes carcinoma confined to the endometrium 

Stage 2 Shows penetration of the superficial millimeters of the myometrium 

Stage 3 Shows penetration of the deeper layers of the myometrium 

Stage 4 Includes penetration of the uterine serosa and metastases to tubes, ovaries, 
round or broad ligaments, and pelvic lymph nodes 

Stage 5 Denotes the presence of extrapelvic metastases (vagina, vulva, para-aortic 
lymph nodes, lungs, or other distant organs) 


The present series can be staged only on an anatomical basis. In 34 of 
the 44 patients the lesion had advanced to Stage 5 at the time of death. When 
the patient died with the lesion still confined to the pelvis, it was usually from 
some eause not directly related to the malignancy (Table IV). Because of the 
age group with which we are dealing, it might be expected that a large propor- 
tion of the women with endometrial carcinoma would have coincidental dis- 
eases, particularly of a degenerative nature. Indeed, this is the case, as shown in 
Table IV. It is also seen that in only one case was the cause of death directly 
attributable to the cancer, unless the growth was in the most advanced stage. 
In this one instance, the cancer had progressed to a Stage 3 lesion, when the 
patient succumbed to an uncontrollable uterine hemorrhage. 


McCartney® has pointed out in a recent paper that the anatomical extent 
of the tumor is the determining factor in survival in adenocarcinoma of the 
endometrium, and is little altered by ultraradical surgery. 


Failure to perform a complete hysterectomy with bilateral salpingo-oopho- 
reetomy because of medical contraindications to surgery was the major factor 


influeneing the over-all survival rate in corpus carcinoma of limited anatomical 
extent. 
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TaBLE IV. Stace oF ENDOMETRIAL CARCINOMA AT TIME OF DEATH 


CLASSIFICATION CAUSE OF DEATH 


Stage 1 Acute coronary occlusion 
Cardiac arrest 
Pick’s disease 

Stage 2 Subhepatie abscess in 

diabetic patient 

Cardiac failure 

Stage 3 Cerebrovascular accident 
Cardiac failure 
Uterine hemorrhage 

Stage 4 Autopsy confined to 

abdomen 
Peritonitis 
Widespread metastases 


NUMBER OF CASES 


Stage 5 


Cause of Death in Endometrial Carcinoma 


The cause of death in endometrial carcinoma was frequently associated with 
concurrent infection. This is at variance with carcinoma of the cervix where 
urinary tract obstruction often results in death due to uremia. Table V lists 
the primary causes of death as determined by the pathologist at postmortem. 
Abdominal mestastases together with associated infection accounted for more 
than 75 per cent of the deaths. Perforation of a viseus with resultant per- 
itonitis not uncommonly caused the fatal outcome. The other causes of death 


were those commonly found in the age group which is associated with the 
disease. 


TABLE V. PRIMARY CAUSE OF DEATH IN PATIENTS WITH ENDOMETRIAL CARCINOMA 


Carcinomatosis (cachexia) 
Peritonitis 

Intestinal obstruction 
Brenchopneumonia 

Acute coronary occlusion 
Pulmonary embolism 
Cardiac failure 

Cardiac arrest 

Uremia 

Uterine hemorrhage 
Cerebrovascular accident 
Compression of cerebellum 
Volvulus of cecum 


DO 


The eachetic patient riddled with metastases is unable to withstand even 
minor infections. Although most of these patients died prior to the introduction 
of antibiotics, it is doubtful whether their use would have altered the salvage 
rate. 

Some of the more important findings concomitant with the primary cause 
of death are shown in Table VI. The most common of these was ascites, usually 
the result of peritoneal implants. Since ascites was found in 75 per cent of 
terminal cases, its importance as a prognostic factor cannot be overemphasized. 

Three of the 44 patients had another primary lesion which in itself would 
have eventually led to her death. Diabetes and cardiovascular disease were 
the most frequent medical complications. 


Sites of Metastases 


The natural history of any disease can best be studied in its untreated 
state. In one half of the cases of endometrial carcinoma reported in this series, 
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the extent of the disease or the medical complications precluded any definite 
therapy (Table VII). The progress of the cancer in these cases was invariably 
fatal to the patient. Under these conditions the growth of the tumor was 
usually rapid in its extension from the primary site. 


TABLE VI. CONCOMITANT FINDINGS IN PATIENTS WHO DIED OF ENDOMETRIAL CARCINOMA 


Ascites 
Hydronephrosis 
Bowel obstruction (parital or complete) 
Perforation of small bowel 
Perforation of large bowel 
Perforation of body of uterus (spontaneous) 
Pelvic abscess 
Second primary malignancy 
Stomach 
Uterus (Leiomyosarcoma) 1 
Breast 1 
Diabetes mellitus 
Cardiovascular disease 
Lower nephron nephrosis 
Subhepatic abscess 
Superior vena caval obstruction 
Adenomyosis 
Leiomyosis 
Portal cirrhosis 
Pick’s disease 
Obstruction of bile duct 
Pyometrium 


3 
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TABLE VII. ORIGINAL TREATMENT OF ENDOMETRIAL CARCINOMA 
(44 CASES) 


NO. OF CASES 


No treatment 15 
Dilatation and curettage only 
Exploratory laparotomy only 
Surgery only 
Total hysterectomy 
Subtotal hysterectomy 
Radium plus surgery 
Surgery plus radiation 
Radiation only ‘ 1 


De 


For the most part, the remaining cases were incompletely treated by ir- 
radiation or surgery, so that obvious cancer remained. The growth usually 
showed widespread extension at the time of original treatment. In others, 
after apparently complete extirpation, the tumor reappeared later either close 
‘o the site of the original lesion, or in new locations within or outside the pelvic 
cavity. 

This rapid progression of the cancer culminating in the death of the patient 
‘isually manifested itself within the first year after treatment. For this reason 
it is suggested that 3 years be used as a criterion of relative safety, with the 
realization that a small percentage will still recur during subsequent years. 
The need for frequent examinations following shortly after treatment should 
de stressed if we are to salvage any of this group with recurring or residual 
vareinoma. 

A study of the 33 cases in which the uterus remained in situ at the time 
of death showed a high rate of persistence of the local lesion, namely, 93 per 
vent (Table VIII). Adjacent organs such as the bladder, rectum, tube, and 
ovary showed a correspondingly high incidence of involvement. Spread to 
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the lower urinary tract and rectum occurred by direct extension (Table IX). 
The spread was across cleavage planes when these structures were involved, 


and there was usually an associated carcinomatosis due to hematogenous 
metastases. 


TABLE VIII. PERSISTENCE OF THE LOCAL LESION IN ENDOMETRIAL CARCINOMA 
(33 CasEs) 


SITE NO. OF CASES 


Endometrium 31 
Myometrium 28 
Serosa 22 


Cervix 9 


TABLE IX. SitTES oF METASTASES OF ENDOMETRIAL CARCINOMA 


Tube 12 
Ovary 16 
Vagina 6 
Vulva 0 
Urethra 0 
Bladder 
Kidney 1 
Ureter 6 
Nodes: 
Hypogastric 16 
External iliac 18 
Obturator 
Aortie 20 
Liver 14 
Gall bladder 4 
Stomach 2 
Duodenum 0 
Tleum 8 
Jejunum 5 
Colon 13 
Rectum 10 
Pancreas 3 
Peritoneum 15 
Heart 0 
Lungs 6 
Brain 2 
Bone 0 
Adrenal 3 
Spleen 2 


The thin-walled blood vessels of the uterus are easily invaded by cancer 
cells. This oceurs in superficial as well as in deep myometrial invasion. When 
it does oceur, it always results in the death of the patient. Metastases in the 
liver, lungs, spleen, kidney, brain, pancreas, and adrenal are manifestations 
of hematogenous spread. Spread to the gastrointestinal tract may be either 
by this route or by implantation of cancer cells free in the peritoneal cavity. 


Every patient should have a thorough search for remote metastases by x-ray 
of lungs and bones, pyelograms, cystoscopic examinations, and barium enemas. 
The sites of distant metastases are shown in Fig. 1. Attention is called to the 
high incidence of involvement above the brim of the pelvis. 


Lymph Node Involvement 


The classical works of Henriksen® and Javert* have focused attention on 
the importance of lymph node involvement in endometrial carcinoma. Javer' 
has demonstrated that the local pelvic node ‘‘metastases’’ of benign endometria! 
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tissue (endometriosis) do occur, and indicates that malignant endometrium 
can metastasize in similar fashion. To bear this out, he presented a series 
of 50 patients with endometrial carcinoma who had received some form of 
pelvic lymphadenectomy and found that 28 per cent (14 cases) had pelvic 
lymph node metastases. This rate is somewhat higher than those in similar 
series reported by Brunschwig! and Lefevre’ who found nodal involvement 
in 17 and 16 per cent, respectively. The comparative significance of this rela- 
tively high rate of lymph gland involvement is a controversial problem, since 
the metastases occurred primarily in the cases in which the spread of the 
tumor had involved the juxtacervical part of the uterine cavity, and might 
be better classified as carcinoma of the corpus and endocervix. 


(0) Heart 


Brain (2) 
‘Liver (14) 


Adrenal (3) 


Kidney (1) (2) Spleen 
i 


(6) Lung 


(2) Stomach 


Gall Bladder (4) i uff (13) Large Bowel 
Ureter (6) (10) Rectum 
Small Bowel (13) os (12) Tube 
Bladder (11)~ . | (16) 


Fig. 1.—Incidence of distant metastases in 44 cases of endometrial carcinoma. 


The uterus has endometrial, myometrial, and serosal lymphatic networks, 
which anastomose freely with each other and unite to form four main trunks 
on either side: 


1. The upper trunks pass laterally into the parametria, receiving branches 
trom the tubes and the ovaries, thus forming channels for spread to these 
organs, and ending in the aortic nodes. 2. The lymphatics of the lower uterus 
and cervix and upper vagina drain into the hypogastric and iliac nodes and 
‘hen to the aortic nodes. Retrograde metastases to the cervix, ureter, bladder, 
vagina, and vulva have been frequently observed, as well as to the rectum via 
ihe presacral nodes. 3. The third chain continues along the round ligaments to 
ihe inguinal nodes. 4. The fourth passes by way of the uterosacral ligaments 
io the sacral nodes. 


Considering the manner in which lymphatic spread occurs, it is not sur- 
prising to find that involvement of the aortic nodes is more frequent in this 
series than pelvie node involvement. There was involvement of the aortic 
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nodes in 20 of our 44 cases of endometrial carcinoma (Fig. 2), with a cor- 
respondingly lower involvement of the nodes below the brim of the pelvis. 
In 2 eases of pelvic node involvement where there was no mention of aortic 
node involvement, metastases were still present above the brim of the pelvis. 
It appears that spread to nodes and organs above the brim of the pelvis is as 
common as, if not more common than, spread to adjacent nodes and organs. 
It is realized that this survey chiefly represents advanced cases of en- 
dometrial carcinoma. There was a sufficient number of patients who died of 
diseases other than carcinoma, however, to draw attention to the fact that 
metastases in endometrial carcinoma, if present, are usually widespread. Thus, 
the validity of extending the surgical treatment to include a pelvic lymphaden- 
ectomy is questionable if the disease has, in the majority of cases with pelvic 
node involvement, already spread beyond the scope of surgical cure. Except 
as a means of prognosis, the value of the extended operation is questionable. 
When the cervix is involved, the spread of the disease is along the same 
channels as that of cervical carcinoma. In most centers, carcinoma of the 
corpus and endocervix is considered as a separate entity and treated as such. 
In these cases, it might be deduced that a pelvic lymphadenectomy would be 
justifiable. 


AORTIC (20) 


EXTERNAL 
ILIAC (18) 


HYPOGASTRIC (16° 


OBTURATOR (11) 


Fig. 2.—Involvement of nodes in 44 cases of endometrial carcinoma. 


_ In this survey, there were 35 cases in which the cervix was in situ at the 
time of the autopsy. In 9 of these cases the cervix was involved in the growth 
of the carcinoma. Five had pelvic node metastases, but, in addition, all had 
metastases above the brim of the pelvis. Of the 4 cases in which no pelvic 
node involvement was noted, there were 3 with metastases above the brim of the 
pelvis. The remaining patient had no extension beyond the uterus and died 
shortly after admission to hospital with an uncontrollable uterine hemorrhage. 

In the face of the foregoing findings, a very appreciable increase in the 
salvage rate must be shown by advocates of ultraradical surgery, to alter the 
opinion of those who, by simpler surgical methods, have attained results that 
are not likely to be improved upon, particularly in the clinically operable group. 


Summary 

1. A detailed survey of 44 eases of endometrial carcinoma that came to 
autopsy is presented. 

2. Rapid progression of the cancer resulting in the death of the patient 

usually manifested itself within the first year after treatment. 
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3. Metastases above the brim of the pelvis were frequent when the spread 
of the cancer extended beyond the body of the uterus. 

4. The value of extending the surgical treatment of endometrial carcinoma 
to include pelvie node dissection is very questionable. 
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Discussion 


DR. HENRY A. BARON, Montreal, Quebec—The controversy as to whether the pelvic 
lymph nodes should be dissected out is not new. Weibel, in 1913, found an incidence of 
carcinomatous nodes of 16 per cent in Wertheim’s Clinic. This is all the more surprising, 
since the nodes were not routinely sought for, and were probably positive for cancer in 
a much higher incidence. He found the iliac and lumbar nodes to be the most commonly 
involved, even though the parametrium was free of cancer. 

Just how vaginal metastases occur is not clear. They cannot be prevented by packing 
the uterus and sewing up the cervix before operation, and are probably due to lymphatic 
and hematogenous spread, and not due to spill from the uterus during operation. 

Although our series of 5 cases of carcinoma of the endometrium autopsied at the 
Jewish General Hospital in Montreal during the past 10 years is small, we can agree with 
the author that infection is sometimes the cause of death. We are in disagreement, how- 
ever, in that we found 2 cases of ureteral obstruction. Ascites is a sign of peritoneal and 
omental metastases, and, as the author states, renders the prognosis grave. 

Thirty-five years ago, Lynch stated that recurrence usually manifests itself within the 
year after operation. With this observation we are in agreement. The prognosis after 
a 3 year survival is very good. Should evidence of intra-abdominal malignancy manifest 
itself after 3 years, another primary tumor should be sought for. 

While it is true that carcinomatous pelvic lymph nodes have been found at operation 
in over 20 per cent of cases, the fact that the author and others have found the preaortic 
nodes involved more frequently shows the futility of more radical pelvic surgery in these 
cases. The excellent results which usually follow simple hysterectomy and bilateral salpingo- 
oophorectomy are indicative of the adequacy of this operation when the malignancy is not 
anaplastic, has not invaded the cervix, and has not spread beyond the uterus. Clinically, 
‘hese complications are hard to determine even at operation. Fractional curettage may 
letermine the exact site but not the depth. Observation and palpation of lymph nodes 
vere shown years ago to be misleading. 

Although, Javert, Henriksen, Meigs, Brunschwig, and others advocate more radical 
surgery, Meigs’s morbidity and mortality rates (13 per cent died and 24 per cent had 
iiajor complications) will make the average gynecologist think twice, before extending his 
operation beyond simple hysterectomy and excision of tubes and ovaries. In Brunschwig’s 
-eries, with excision of positive lymph nodes, 50 per cent were dead within 6 years. 

Corscaden treated 156 cases surgically by total hysterectomy and bilateral salpingo- 
-ophorectomy and excision of a vaginal cuff, with an over-all survival rate of 76 per cent. 
\Vhen the carcinoma had not invaded the myometrium, 93 per cent survived. This figure 
ropped to 38 per cent if the ovaries were involved microscopically, but rose to 74 per cent 
if radium therapy was added. He concluded that node dissection and extensive operation 
did not alter the mortality rate. 
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It is impractical, because of the operative risk, to perform a routine Wertheim and 
pelvic lymphadenectomy. It might be indicated in carcinoma of the isthmus, cervix, 
myometrium, or ovaries. The anatomical extent of the growth is more important than the 
type of operation. 


From a correlation of the pathological findings, one can only agree with the author 
that the case for more radical operation in general is not proved. The risks are great and 
not to be taken lightly. 
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MANAGEMENT OF RECURRENT CARCINOMA OF 
THE CERVIX* 


E. J. Love, M.D., anp H. H. Aten, M.D., F.R.C.S.(C), 
Lonpon, ONTARIO 


(From the Department of Obstetrics and eae University of Western Ontario, and 
Ontario Cancer Foundation, London Clinic) 


HE recent interest in more adequate treatment of the patient with re- 
current carcinoma of the cervix makes early diagnosis of recurrence in- 
creasingly important. Especially when surgical intervention is considered, 
if the recurrence can be diagnosed before the lesion has advanced to the point 
when it becomes necessary to remove other pelvic organs, the outlook for 
long-term survival is infinitely better.® 

The primary method of treatment in our clinic is radiotherapy, consisting 
of intrauterine and vaginal radium followed by cobalt® to the parametria; 
formerly conventional x-ray treatment was used. This treatment gives a 
dosage of approximately 8,500 rads to point A and 5,500 rads to point B. 
The results of this treatment are shown in Table I. 


TABLE I. PRIMARY CARCINOMA OF THE CERVIX TREATED FROM 1949 To 1954 


STAGE | NO. OF CASES | NO. ALIVE AND WELL | % ALIVE AND WELL 
I 44 41 93 
II 89 50 56 
III 54 19 35 
IV 23 0 0 


Total 


210 110 52.4 


Radiation failures may be divided into two classes: (1) residual carci- 
homa—eases in which evidence of disease appears within the first 6 months 
lollowing the primary treatment, and (2) recurrent carcinoma—lesions in 
which reeurrence is diagnosed more than 6 months following the beginning 
of treatment.” 


Material 


One hundred and eighteen cases of residual or recurrent carcinoma of 
the cervix are being reported. All cases had originally been treated with full 
tidiotherapy. This material is presented in two parts, depending upon how 
tle recurrences were managed, 96 cases having been treated with reirradia- 
tion between 1949 and 1954 and the remaining 22 cases having been selected 
for surgery between 1955 and 1957. 


*Presented at the Fourteenth Annual Meeting of the Society of Obstetricians and Gynae- 
cvlogists of Canada, St. Andrews-by-the-Sea, New Brunswick, June 19-21, 1958. 
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Radiation Treatment of Recurrence 
During the period 1949-1954 there was practically no surgical attempt to 


cure recurrent carcinoma and reirradiation was th> only method of treatment. ] 
In Table II we see the distribution as to the time of reeurrence. About : 
half of the recurrences developed after 6 months and approximately 15 per 
cent after 2 years. The sites of the recurrences are shown in Table III. From 
this table we see that a very high percentage of the recurrences, when first 
diagnosed, involved the cervix, vagina, or parametrial tissue. 
t 
TABLE II. TIME OF RECURRENCE IN 96 CASES OF RECURRENT CARCINOMA OF THE CERVIX R 
TREATED FrRoM 1949 TO 1954 a 
MONTHS AFTER TREATMENT OF CASES)” 
6-12 16 I 
12-24 . 13 h 
24 plus 
l, 
TABLE III. Sires or First RECOGNIZED RECURRENCE IN CASES TREATED FROM 1949 To 1954 n 
Cervix and/or vagina 35 
Parametrium 77 
Pelvic wall 31 
Extrapelvic 13 
Unknown 2 
V 
The symptoms complained of at the time of diagnosis of the first recur- , 
rence are shown in Table IV. A high percentage of the recurrences were 
associated with lower abdominal and low back pain. ‘ 
TABLE IV. SYMPTOMS PRESENT AT TIME OF FIRST RECOGNIZED RECURRENCE IN t 
1949-1954 SERIES f 
Vaginal bleeding or discharge 22 S 
Low back pain 15 
Leg pain and edema 20 
Lower abdominal pain 31 
Urinary 29 7 
Bowel 21 7 


Miscellaneous 


The outlook for these patients with reirradiation for recurrence is shown 
in Table V. Four of the patients survived longer than 2 years. The diag- 
nosis in one may be questioned, however, since no positive biopsy was ob- 
tained and the patient is still alive. The apparent survival rate for more than 
2 years is therefore 4 per cent. None of these patients, however, can be 
said to have received “radical rirradiation.” 


TABLE V. SuRvIVAL TIME AFTER DIAGNOSIS OF RECURRENCE IN 96 CASES TREATED 
BY REIRRADIATION (1949-1954) 


MONTHS OF SURVIVAL NO. OF CASES 
0-6 36 


6-12 33 
12-24 23 
Over 24 4 


5 
‘ 
n 
» 
= 


Veloms 77 RECURRING CARCINOMA OF CERVIX 541 
Number 5 


In 1948, Heyman and Belonoschkin® reported a 5 year survival rate, 
using surgery following radiation, of 29.1 per cent in recurrent carcinoma and 
12.1 per cent in residual carcinoma of the cervix. Kottmeier in 1950, using 
electrocautery, reported. essentially the same results, 35 per cent in recurrent 
carcinoma, 12 per cent in residual carcinoma. 


Diagnosis 


The diagnosis of recurrence should be considered upon eliciting any of 
the complaints outlined in Table IV, especially in a patient who has been 
symptom free even if only for a short period of time. The appearance of 
any of these symptoms must be followed by careful abdominal and pelvic 
examination, the latter always including rectovaginal palpation. If one notes 
nodularity, ulceration, pelvic masses, or asymmetry of the vaginal vault not 
previously noted on examination, suspicion should be aroused. Occasionally, 
hydronephrosis alone may be the first evidence of recurrent disease. 


Valuable time may be lost waiting for positive biopsies or definite en- 
largement of pelvic masses. Definite diagnosis may be difficult but an exami- 
nation under anesthesia, and laparotomy if necessary, is not too radical in 
view of the safety of present-day surgery. 


Surgical Treatment of Recurrence 


With these thoughts in mind, we began in 1955 to select certain patients 
with recurrences, following primary radiation therapy, for surgical treatment. 
From a total group of 84 cases of recurrent carcinoma following primary 
radiation therapy, we selected 22 cases for surgery. Table VI indicates the 
stage at which eases were originally treated and below this the stage at which 
recurrence was diagnosed. In almost every case, the stage at which recur- 
rence was diagnosed was one or two stages higher than the original stage of 
the disease. This we believe could have been improved by more care in the 
follow-up elinies and also by more prompt action when recurrent disease was 
suspected. 


TABLE VI. STAGES OF DISEASE AT TIME OF PRIMARY TREATMENT AND AT TIME OF 


RECURRENCE (1955-1957 ) 


ORIGINAL STAGE 


4 

II 13 
Ill 4 
IV 1 


STAGE AT RECURRENCE 


4 
7 
1 


_ Table VII shows the time of recurrence in the surgical cases and here it 
is interesting to note that more than one half of the recurrences were found 
more than one year following their original treatment and one third beyond 


2 vears. Four of the 9 patients who survived 0 to 6 months were inoperable. 


TABLE VII. TIME OF RECURRENCE AND SURVIVAL AFTER OPERATION (1955-1957) 


MONTHS AFTER TREATMENT NO. OF RECURRENCES SURVIVAL TIME IN MONTHS 
0-6 6 9 
6-12 4 8 
12-24 5 3 

q 24 plus 7 2 
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Preoperative Preparation—Once recurrence has been diagnosed or seri- 
ously suspected the patient should have a complete physical examination with 
emphasis on cardiovascular status. 

A complete blood count, hematocrit, nonprotein nitrogen, and plasma 
protein values should be obtained. If the area of recurrence is accessible an 
attempt at biopsy should be made. X-rays of the chest and pelvie bones are 
taken in an attempt to rule out possible distant metastasis. Intravenous 
pyelogram or retrograde pyelogram is extremely useful, for if there is bi- 
lateral ureteral obstruction it is occasionally better to relieve the urinary 
obstruction and allow the patient’s electrolytes to return to normal. Cysto- 
scopic and sigmoidoscopie examinations are generally indicated. 

Immediate preoperative preparation includes blood volume estimations, 
serum sodium, potassium, and chloride estimations, as well as carbon dioxide 
combining power. Preparation of the bowel with either neomycin or strepto- 
mycin is necessary if there is any risk of entering the bowel at the time of 
operation. Three to four thousand cubic centimeters of blood should be 
readily available for each patient. 


Operative Technique—Under general anesthesia the patient is again ex- 
amined and unless there are new findings that contraindicate proceeding with 
the operation, laparotomy is carried out. At this time, the peritoneal cavity, 
omentum, liver, and periaortic glands are inspected. If no distant metastases 
are found, the periaortic glands are removed and frozen section of these is 
carried out. If there is tumor tissue in these we are very reluctant to proceed 
with the operation. 

The type of operation and organs removed depends, of course, entirely 
on the extent of the disease. We believe that one should be prepared to be 
as radical as is necessary with removal of local disease and that one should 
not jeopardize the patient’s chance for cure by trying to minimize the extent 
of the operation. 

During the procedure, the problem of adequate blood replacement must 
be solved. There are various ways of keeping track of blood loss. Serial 
blood volume determinations by the radioactive isotope method is one way; a 
more accurate method is the weighing of all sponges used. From this a fairly 
accurate assessment of the total amount of blood loss can be made. 

The types of operation which have been necessary in our experience are 
shown in Table VIII. 


TABLE VIII. Types or OPERATIONS EMPLOYED IN 22 SURGICALLY TREATED CASES OF 
RECURRENT CARCINOMA OF THE CERVIX (1955-1957) 


POSITIVE NEGATIVE ALIVE AND 
TYPE OF OPERATION LYMPH NODES NODES WELL TOTAL 

Hysterectomy and node dis- 

section 3 6 6 9 


Exenteration and node dis- 
section 


Exploratory operation only 4 0 0 
Total 11 11 9 22 


TABLE IX. SURGICAL COMPLICATIONS (1955-1957 ) 


Cardiac arrest 
Embolism 
Fistulas 
Infection 
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If the recurrence can be diagnosed early, hysterectomy with pelvic node 
dissection may be all that is necessary. No total exenterations have been 
done, our chief experience being with the anterior exenteration. 

After trial with both ileal and rectal bladders, the rectal type seems the 
more satisfactory, combined with a proximal colostomy so that the fecal 
stream does not cross the ureteral openings. These patients with rectal 
bladders are quite comfortable and quickly gain control so that they void 
every 2 to 4 hours during the day and, with reasonable fluid intake in the 
evenings, get up to void only once during the night. It is desirable for them 
to void reasonably frequently, at least once during the night, to avoid pool- 
ing of urine and possible hyperchloremie acidosis. 


The vaginal cuff is left open and a latex rubber drain, with multiple 
openings, from either side of the pelvis is attached to a Stedman pump. In 
this way the exact amount of pelvic drainage over the next 10 days to 2 
weeks can be accurately estimated. This drainage is at first serum with some 
blood but it clears in the next days to a serous fluid. This fluid, however, 
does represent appreciable protein loss and must be replaced in the form of 
blood or plasma. Our average loss with pelvic exenterations is about 300 c.e. 
per day for approximately the first 10 days. In respect to protein loss these 
patients must be treated essentially as burn patients are managed. 


Postoperative Care—The problem of protein replacement and electro- 
lyte balance is extremely important for a good convalescence. Serum protein 
and electrolyte estimations done about every 2 or 3 days are of help but we 
believe that of considerably more value is an accurate measurement of what 
the patient is losing, which again means the amount of pelvic drainage as well 
as the amount of urine and the composition of the urine being passed. These 
combined with the loss from Wangensteen suction and estimation of insensible 
loss gives fairly accurate figures of what should be replaced. Blood is given 
only if the hemoglobin begins to fall, but plasma is used frequently to replace 
the protein loss. Electrolytes are replaced as indicated. 

On about the fifth or sixth day, the bowel usually begins to function 
fairly well. The Wangensteen suction can be discontinued and oral feedings 
slowly begun. A high-protein and high-vitamin diet is of course desirable 
as soon as the patient can tolerate it. 


Complications——Complications which we have encountered are listed in 
Table IX, ecardiae arrest accounting for the only operative death. The 
cmbolism oceurred in a patient 8 months following her operation from the 
site of the ovarian vein and at autopsy no residual cancer was found. Three 
fistulas occurred, two vesicovaginal and one ureterorectal, the latter in a case 
i Which the anastomosis of the right ureter into the sigmoid had broken 
down. Infection in the postoperative period occurred in one case, which was 
casily controlled with adequate pelvic drainage. 


Conclusions 

1. Our present methods of reirradiation as used in this series seem in- 
acequate. 

2. Constant vigilance in the follow-up clinic is essential for the early 
recognition of recurrence. 

3. From a study of 118 cases of recurrence it appears that almost all 


pitients with certain suspicious signs or symptoms will develop evident re- 
currence within a few weeks to months. 
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4. Valuable time is frequently lost by waiting to be absolutely certain 
that recurrent carcinoma is present. 


5. Increase in the survival rate of these patients can come only with 
earlier use of laparotomy in cases where such suspicious signs or symptoms 
are present. 
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Discussion 

DR. W. R. C. TUPPER, Halifax, Nova Scotia.—One interesting factor that Dr. Allen 
has not touched on is evidence of loss of weight. In our clinic in Halifax, if a patient begins 
to lose weight without any other evidence, we immediately begin to look more diligently 
for recurrence, having her come back at more frequent intervals. 

Our indications for the radical operations are much the same as those of Dr, Allen. 
In about half of our cases we operate because of failure to respond to deep therapy. This 
is difficult to assess but if a patient following completion of radiation does not respond as 
we have learned to expect then we feel that this case is a radiation failure. About half 
of our cases would come under this category. 

Like Dr. Allen’s our surgical approach is both vaginal and abdominal; that is, we 
do part of the operation vaginally and complete it abdominally. This allows us to get 
well below the growth and remove as much of the vagina as we desire. 

From 1948 to 1954 we have done 45 radical operations, the majority of these being 
Wertheim hysterectomies with no node dissections, but 10 included a cystectomy as well. 


NS 


bo 


TABLE I. RESULTS IN 45 SURGICALLY TREATED CASES 


NO. OF CASES ALIVE AND WELL % 5 YEAR SURVIVAL 
Positive tissue 35 18 51.4 
Negative tissue 10 5 50.0 


Total 45 23 51.1 


Of the 45 patients operated upon, 35 had positive tissue, 18 of whom are alive and 
well, giving us a survival rate of 51.4 per cent. Ten patients had negative tissue of whom 
5 are alive and well, a survival rate of 50 per cent. It is interesting to note that of the 
5 patients with negative pathological findings who died, 2 died of actual recurrence, one 
of enteritis, one of uremia on whom no postmortem was done, and one for some unknown 
cause. 

Of the 45 patients 10 had a cystectomy in addition to the Wertheim hysterectomy. 
All but one of these had positive tissue and there are only 3 alive. 

As suggested by Dr. Allen it is quite possible that, depending on the criteria we 
are now using, we are operating on an occasional patient who has no recurrence, but 
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it appears to us that the over-all results are worth this risk. Another unhappy result of 
this operation, on tissue already irradiated and with poor vascular supply, is the inevita- 
bility of postoperative fistulas. We have had in these 45 cases 9 fistulas with the results 
seen in Table IT. 


TABLE II, TYPES OF FISTULAS OCCURRING IN 45 SURGICALLY TREATED, PREVIOUSLY 
IRRADIATED CASES 


SURGICAL 
PATIENT SPECIMEN FISTULA RESULT 


Negative Rectovaginal Alive 19 months 
Positive Ureterovesicovaginal Alive and well. Transplant 
Negative Ureterovaginal and rec- Alive 5 years. Vagina 
tovaginal closed. Colostomy 
Negative Rectovaginal Alive. Colostomy 
Negative Vesicovaginal and recto- Alive 2 years, 5 months. 
vaginal Vagina closed and colos- 
tomy 
Positive Vesicovaginal Lived 10 months. Vaginal 
hemorrhage 
Positive Rectovaginal Lived 8 months. Uremia 
Negative Vesicovaginal Alive, healed spontaneously 
Positive Ureterovesicovaginal Alive. Vagina closed 


Better results will be obtained when we find (1) an adequate way of determining 
whether or not a patient will respond to radium, and (2) if she does respond, what are 
the earliest symptoms which would suggest to us that a recurrence is inevitable. 


L. M. 
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MATERNAL PROTEIN METABOLISM AND EMBRYONIC 
DEVELOPMENT IN HUMAN BEINGS* 


J. Lancman, M.D.,** H. van Drunen, M.D.,*** anp 
F. Bouman, M.D.,**** MonTREAL, QUEBEC 


(From the Department of Anatomy and Embryology, Free University, Amsterdam, the Nether- 
lands, and the Department of Anatomy, McGill University, Montreal) 


T THE conclusion of an investigation of chronic malnutrition and infectious 
diseases among the natives of South Africa, Gillman and associates' sug- 
gested that the high percentage of abortions and congenital malformations in 
this group may be related to a disturbance in protein metabolism during preg- 
nancy. Aresin and Sommer,” investigating the occurrence of congenital mal- 
formations in Germany during and after the war, also mentioned the possibility 
that an abnormal protein metabolism during pregnancy interferes with the 
development of the embryo. 


Experimental support for this theory was derived from the observation of 
abnormal protein metabolism in pregnant rabbits given trypan blue* and in 
pregnant rats rendered hypothyroid,* °° since both conditions are associated 
with embryonic malformations. 

The purpose of this investigation is to determine whether or not maternal 
protein metabolism is disturbed in pregnancies leading to abortion or birth of 
immature, premature, or full-term infants with congenital malformations. 


Material and Methods 


For control, serum proteins were examined by paper electrophoresis in 22 
‘‘normal’’ nonpregnant women, 178 *‘normai’’ pregnant women, and 25 newborn 


*This work was supported by a grant from Z.W.O. Pure Scientific Research Organisation 
im — : Netherlands and by a research grant of the Federal Provincial Department of Health 
Yanada ). 
**Present address, Department of Anatomy, McGill University, Montreal, Quebec. 
***Present address, Children’s Hospital, Kansas City, Mo. 


sia ****Present address, Department of Surgery, State University of Groningen, the Nether- 
ands. : 
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infants. The normal pregnant women were divided into 8 groups of 20 
or more, each group providing the data for one particular month of pregnancy 
(from the third to the tenth month). 


With the results of the normal group used as control values, the sera of 
265 ‘‘selected’’ women were analyzed by the same technique. These selected 
patients had obstetrical histories of one or more abortions, had given birth to 
one or more children with congenital malformations, had hydramnios during 
pregnaney, or gave birth to abnormal infants at the end of the current preg- 
nancy. Patients with diabetes, virus diseases, Rh antagonism, or syphilis, or 
patients under treatment with drugs, or those - affering from conditions which 
can disturb pregnancy were excluded. The serum proteins of these patients 
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‘ig. 1—Relative percentages and absolute values of serum proteins of “normal’’ women be- 
fore and during pregnancy. Cord-blood values are also represented. 


were analyzed when they attended the outpatient clinics for the first time. In 
some eases this happened to be in the third month of pregnancy, sometimes in 
the seventh or eighth month, and in a few cases shortly before delivery. 


From the several procedures described in the literature for protein electro- 
phoresis the humid chamber method devised by Wieland’ and improved by 
Oosterhuis® was selected. 
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The dried strips were stained with a saturated solution of amido black 10 B 
in a mixture of 90 parts of methyl alcohol and 10 parts of glacial acetic acid. 
The dye which was not bound to protein was removed from the paper strip with 
a mixture of 99 volumes of water and 1 volume of glacial acetic acid at 60° C. 
in an automatic electronic extraction apparatus as described by Oosterhuis and 
co-workers.® After drying, the strips were plunged into a mixture of 6 volumes 


25" 

201 20 

15} AVERAGE DIAGRAM 15} ABNORMAL DIAGRAM 
MONTH MONTH 

10} 101 

S} 5} 

5 10 om 5 io cm 


Fig. 2.—Representative normal (left) and abnormal pattern (right) in the fifth month 
of pregnancy. In the latter the abnormality is located in the globulins. The a- and £-globulins 
form a broad, common peak without the depressions seen in the normal pattern; the y-globulin 
ioe is slightly irregular. (Repeated analysis gave the same curve.) The patient (No. 7, 

able II) who showed this abnormal diagram was delivered of a full-term child with cleft 
palate, harelip, and heart malformations. 


of paraffin oil and one volume of a-bromo-naphthalene and blotted between filter 
paper. The stain intensity of the protein bands was measured with a strip 
colorimeter according to Oosterhuis,® and the results were recorded as a two- 
dimensional graph of the relative protein concentration along the length of the 
paper.’? 

The relative amount of protein present at the bands was measured as fol- 
lows: After the paraffin oil was removed with ether, the strip was separated 
into pieces by cutting between the protein bands. The dye in each piece was 
dissolved by placing it for 2 hours at 37° C. in a mixture of Veronal buffer 
(pH = 8.6) and methyl aleohol (1:1). The dye concentration was determined 
colorimetrically at 580 y»,'! and the relative concentration of albumin and of 
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a-, B-, and y-globulin was calculated. After determination of the total protein 
of the serum by the biuret method, the absolute concentration of the various 
serum fractions was ealeulated. 


Results 


The figures for serum proteins in the normal group (Fig. 1) were sub- 
jected to statistical analysis (performed by van Eeden and Kokkes’”) and yielded 
the following information concerning the behavior of serum proteins during 
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Fig. 3.—Representative normal (left) and abnormal pattern (right) in the fourth month 
of pregnancy. The abnormality is located in the a- and f-globulin peaks, which show an 
irregular pattern. The y-globulin fraction is increased. This patient was delivered of an 
immature child with spina bifida (No. 1, Table IT). 


pregnancy: (a) a progressive decrease in total protein; (b) a relative and 
absolute deerease in albumin and y-globulin; (¢c) a relative and absolute in- 
-rease in B-globulin; (d) a relative increase in «-globulin. 


At the end of pregnancy the 178 normal women were delivered of healthy 
habies at term (Table I). 


After delivery (9 days and 6 weeks post partum) the serum protein values 
vradually returned to the pattern observed in nonpregnant women. 

In 246 out of the 265 selected patients, the electrophoretic diagrams were 
similar to those of normal patients at the same month of pregnancy. In 19 cases, 
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however, the results were considered to be abnormal (Table IL). Usually the 
anomaly consisted of irregularities in the a- and £-globulins, whereas sometimes 
the albumin and y-globulin fractions were involved. Four of the abnormalities 
commonly found in electrophoretic diagrams are depicted in Figs. 2, 3, 4, and 
5, which correspond respectively to Nos. 7, 1, 8, and 18 in Table IT. 


TABLE I. RESULT OF PREGNANCY IN ‘‘NORMAL’’ AND ‘‘ SELECTED’? WOMEN 


NO. OF PREGNANCY PREGNANCY 
PATIENTS NO. | %o 


Normal group 178 178 100 
Selected group 265 224 84.6 


| NORMALLY ENDING ABNORMALLY ENDING 
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Fig. 4.—Representative normal (left) and abnormal pattern (right) in the seventh 
month of pregnancy. The abnormality is located in the a- and B-globulin peaks which show 
a fusion. The y-globulin peak is irregular and low. Albumin peak is low. This patient (No. 
8, Table II) was delivered of a dead premature child. No autopsy was performed. 


At the end of pregnancy the 265 selected women used for this experiment 
were delivered of full-term healthy babies in 224 cases; in 41 cases pregnancy 
ended either in abortion, birth of an immature or premature infant, or birth of 
a full-term child with congenital malformations (Table I). 


From this experiment, it can be concluded that of 265 apparently healthy 
patients, 19 showed a disturbance in protein metabolism. In 15 (78.9 per cent) 
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of these 19 women, pregnancy ended abnormally (Table III), indicating that a 
highly inereased risk of abnormally ending pregnancy may be expected in eases 
of disturbed protein metabolism. 


Comment 


The results observed in the normal pregnancy group are in accordance with 
the data obtained by other investigators applying different techniques,'*-" that 
is, there was a decrease in total protein, an increase in a- and £-globulins, 
whereas the level of the y-globulin fraction decreased slightly or was unchanged. 

According to Caton,'® there is hydremia, with a 10 per cent increase in 
plasma volume at the third month of pregnancy and a 48 per cent increase at 
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Fig. 5.—Representative normal (left) and abnormal pattern (right) shortly after 
delivery. The a- and £-globulins form very high tops. The patient (No. 18, Table II) was 
delivered of a full-term child with meningocele. 


the tenth month. Newton!® caleulated a hydremia of 20-30 per cent during 
pregnancy. If the production of proteins were to remain at the same level 
‘throughout pregnaney, such hydremia would cause a decrease in protein con- 
centration. Caleulation of this decrease, however, yielded figures lower than 
those found by us as well as those found by other investigators, so that total 
protein, albumin, and y-globulin may have increased in amount despite their 
lower concentration. As for a- and f-globulin, their increased concentration 
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TABLE II. Data on 19 PATIENTS WHOSE SERUM PROTEINS WERE ABNORMAL DURING OR 
IMMEDIATELY AFTER PREGNANCY 


TIME OF SERUM ABNORMALITY IN ELEC- RESULT OF PREG- 


OBSTETRICAL HISTORY ANALYSIS TROPHORETIC DIAGRAM NANCY 

1. Gravida vi 13th week a- and B-globulins show Immature child in 17th 
3 previous abortions irregular peaks. y- week. Spina bifida 
2 normal children globulin increased 


and irregular 


2. Gravida iii 35th week a, peak broad and Full-term child. Poly- 
2 previous abortions higher than f, peak. dactylism 
High y-globulin peak 


3. Gravida i 36th week Low and irregular 8, Anencephalus in 38th 
Hydramnios peak week 


4. Gravida v ~ 28th week B, high and fusing with Normal full-term child 
4 previcus abortions B,- and y-globulin | 
peak 


5. Gravida ii 20th week Fusion of a- and B- Immature child in 20th 
1 previous immature globulin peaks week. Heart abnor- 
child malities 


6. Gravida iii 28th week Very high y-globulin Normal full-term child 
2 previous abortions peak 

7. Gravida vi 17th and 28th a- and B-globulin peaks Full-term child. Cleft 
4 previous abortions weeks fused into a broad palate, harelip, mal- 
1 normal child common peak. y-peak formations of heart 


high and irregular and uterus 


8. Gravida iii 26th week. Imme- High fusing a,- and B,- 26th week immature 
2 dead premature diately after globulin peaks; y- child. No autopsy 
children delivery globulin low. Al- 


bumin peak low 


9. Gravida iv 40th week. Imme- Albumin fraction low. Full-term child. Third 
4 normal children diately after a,- and £,-globulins degree maceration 
delivery fused into broad com- 
mon peak 
10. Gravida v 34th week Albumin peak very low. 35th week. Dead pre- 
1 previous abortion a, and a, peaks high. mature child 
3 normal children B-globulin peak fus- 
ing with normal y- 


globulin 


11. Gravida iv 13th week a, peak higher than £, Normal full-term child 
3 previous abortions B-globulins low 


12. Gravida ix 31st week, before Albumin peak very low. Premature child with 
2 abortions and immedi- a- and £-globulins intestinal abnor- 
5 normal children ately after de- fused into broad com- malities 
1 previous child with __ livery mon peak 
congenital heart 
malformations 


13. Gravida iv 26th and 29th Very high a,-globulin Normal full-term child 
2 previous abortions. weeks; during peak fusing with B- 
1 immature child delivery globulin. y-globulin 


peak low. Third 
analysis diagram nor- 
mal 
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TABLE IT (ConT’D) 


TIME OF SERUM 


ABNORMALITY IN ELEC- RESULT OF PREG- 


OBSTETRICAL HISTORY ANALYSIS TROPHORETIC DIAGRAM NANCY 
14. Gravida iv 10th week High a,-globulin peak Abortion at 13th week. 
2 abortions - No autopsy 


1 normal ehild 


15. Gravida iii 16th and 28th a-, B-, and y-globulins FF ull-term child. Cleft 
2 previous abortions weeks form all one broad palate 
1 immature child common peak 


16. Gravida iv 16th week High B-globulin peak Abortion. Lung ab- 
3 previous abortions normalities 

17. Gravida ix 25th week a-globulins high. B- Full-term child. 
1 previous abortion globulins very low Pseudohermaphro- 
4 normal children ditism 


2 pseudohermaphro- 
dites (dead) 

1 child with congeni- 
tal heart malfor- 

mations 


18. Gravida i During delivery a- and f-globulin peaks Full-term child. Me- 
very high ningocele 


19. Gravida vii 20th week a-globulin peak very 24th week immature 
1 abortion high and irregular. child. No autopsy 
5 normal children y-globulin low 


TABLE III. ELECTROPHORETIC DIAGRAMS AND RESULT OF PREGNANCY IN ‘‘SELECTED’’ GROUP 


NORMALLY ENDING ABNORMALLY ENDING 
NO. ANA- PREGNANCY PREGNANCY 
LYZED SERA | NO. | % NO. ] %o 
Normal diagrams 246 220 89.4 26 10.6 
Abnormal diagrams 19 4 21.1 15 78.9 
Total 265 224 84.6 41 15.4 


indicates an even greater increase in their absolute amount. It is remarkable 
that many of the abnormalities found in the serum proteins of the selected pa- 
tients were located in the a- and £-globulin fractions. 


In previous experiments,* it could be demonstrated that trypan blue in- 
jected into rabbits before and during pregnancy caused congenital malforma- 
tions and resorption of the embryos and at the same time produced a disturb- 
ance in maternal serum proteins. The disturbance was most prominent in the 
a- and B-globulin fractions during the first 10 days of pregnaney (when dif- 
‘erentiation of the major organ systems takes place). Similarly, while partial 
removal of thyroid glands in rats 7 to 43 days before pregnancy caused a high 
pereentage of eye abnormalities, as well as cleft palates, harelips, and hemor- — 
vhages of jaws and legs,* it was shown by Kleinsorg and associates** that ex- 
perimental hypothyroidism in rats caused by administration of I'*t produced a 
significant inerease of the B- and y-globulin fractions and a slight decrease of 
albumin. 


The relation between the proteins in maternal serum and those in the em- 
bryonie yolk sae was investigated by Hommes in collaboration with the senior 
author (unpublished data). They injected trypan blue into rabbits at the 
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seventh day of pregnancy and analyzed the yolk-sae proteins at the eighth 
and ninth days of gestation, that is, at a time when a rapid expansion of the 
yolk-sae cavity takes place and presumably material from the mother must be 
taken up. It was found that trypan blue produced a significant increase in 
a- and f-globulin fractions in both yolk-sac proteins and maternal serum. It 
was concluded, in agreement with previous work of Brambell and co-workers?” ** 
that maternal proteins pass through the trophoblast and entoderm layer into 
the primitive yolk-sae cavity, without change in their relative proportions. The 
permeability of the rabbit yolk sac to maternal proteins was maximal during 
the seventh and eighth days, decreased during the ninth day, and stopped at 
the tenth day of gestation.2” *1 In the rabbit, embryonic tissues depend on 
yolk-sae material during the major differentiation processes occurring from the 
seventh to the tenth day. Hence, if the maternal serum supplies abnormal pro- 
teins to the yolk sac, the embryo may dispose of abnormal building stones for its 
differentiation and growth, and anomalies may ensue. 

Protein changes have been seen in the thirteenth to the sixteenth week of 
pregnancy in some of the women who were delivered of abnormal infants. These 
changes in serum proteins were or were not maintained throughout pregnancy. 
Thus, a normal protein pattern at the end of pregnancy was sometimes asso- 
ciated with malformations. Conversely, an abnormal protein pattern in the 
last 2 months of pregnancy has been seen without damage to the child (Cases 
4, 6, and 13 of Table II). These observations indicate that the change in serum 
protein has a diagnostic significance especially during the first half of preg- 
naney. Furthermore, they indicate that the actual damage produced by or 
associated with the abnormal proteins must occur early in pregnancy. Indeed, 
German measles”? and other virus diseases,”* anoxemia,”* and perhaps nutritional 
deficiencies”®> which are capable of producing malformations in the human em- 
bryo are effective only during the first trimester of gestation. Perhaps anomalies 
of protein metabolism arise in these conditions, as in our animal experiments 
with trypan blue and hypothyroidism. The serum protein anomalies may then 
somehow be associated with the production of embryonic defects or even play 
a causal role in the production of these defects. 


Summary 

The purpose of this work was to examine whether or not the occurrence 
of congenital malformations is associated with alterations in serum proteins 
during pregnancy. The paper-electrophoretic method was used to analyze the 
sera of 22 normal nonpregnant and 178 normal pregnant women (20 or more 
for each month of pregnancy) and 265 selected pregnant women (selected in 
that they had an obstetrical history of one or more abortions, children with 
congenital malformations, hydramnios during pregnancy, or an abnormal child 
at the end of the current pregnancy). 

In the course of a normal pregnancy, there is a decrease in the amount of 
total serum protein; a decrease in the relative and absolute percentages of al- 
bumin and y-globulin; an increase of a- and B-globulin. The 178 normal women 
were delivered of healthy babies at term. 
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The electrophoretic diagrams of the 265 selected patients were abnormal in 
19 cases. The abnormality was usually found to be a change in the a- and B- 
globulin pattern, either fusing into one broad common peak, or forming high or 
low irregular peaks. In 15 (78.9 per cent) of these patients, pregnaney ended 
in abortion, birth of immature, premature infants with or without malforma- 
tions, or abnormal full-term children. 


These data, as well as observations in experimental animals indicate that 
embryonic malformations are often associated with alterations in maternal pro- 
tein metabolism. 


We wish to thank Dr. G. J. Kloosterman of the Department of Obstetrics and Gynae- 
cology, Municipal University, Amsterdam, for providing us with material; Dr. H. Oosterhuis 
of the Department of Biochemistry, Free University, Amsterdam, for his advice in the tech- 
nical procedures; and Dr. C. P. Leblond of the Department of Anatomy, McGill University, 
Montreal, for his suggestions in the preparation of this paper. 
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OBSERVATIONS ON SOME SERUM COMPONENTS IN 
MOTHERS AND IN THEIR NEWBORN INFANTS 


Davin F. Brown, M.B., B.Cu., Ropert B. McGanpy, M.D.,* 
Epwarp Giturr, M.D., anp JosepH T. M.D., ALBANny, N. Y. 


(From the Department of Medicine and Cardiovascular Health Center, Albany Medical College) 


GREAT deal of information has been published in recent years on the 
protein and lipoprotein content of adult blood in physiological and 
pathological states. Relatively few data are available on the levels of these 
substances in infancy, although increased attention has been given to serum 
proteins since the recognition of the clinical state of agammaglobulinemia. 


Some observations on the total lipid content of the serum lipoproteins have 
been made by Sohar and associates' and by Sternberg and his co-workers.* No 
absolute values for these entities were obtained by these authors, however, and 
we are in disagreement with some of their findings. Russ, Barr, and Eder* 
have determined lipoprotein cholesterol and phospholipid content in mothers 
and their newborn infants while Rafstedt and Swahn‘ have recently determined 
absolute lipoprotein lipid values in 50 newborn infants. While one of the 
purposes of this study was to determine normal values for proteins, lipo- 
proteins, and lipids at birth, we were particularly interested in determining 
whether or not these values were predetermined by or in any way related to 
their levels in maternal blood. 


Some observations were also made on y-globulin levels in a small number of 
breast and artificially fed infants. 


Material and Methods 


Venous blood was obtained from 50 mothers, 18 to 35 years of age, while 
in the first stage of labor and from the umbilical cords of their infants; the 
mothers chosen had all had normal pregnancies and the subsequent deliveries 
were at full term and uncomplicated. Bloods were collected from the Obstetric 
Service of the Albany Hospital. In addition, blood from 20 4-day-old infants 
was obtained by heel puncture. Blood was allowed to clot at room tempera- 
ture and the serum withdrawn and stored at 4° C. The following determina- 
tions were made within one week of the collection of a specimen: 


1. Total protein by the biuret method. 


2. Individual protein fractions were separated by paper electrophoresis 
with the use of a Durrum-type cell, and their relative concentrations measured 
by analyzing the bromophenol blue-stained strips in a Spinco Analytrol. By 
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multiplying the per cent values for the individual protein fractions by the 
value for total protein, absolute values for the individual protein fractions 
were obtained. 


3. Total lipids were estimated by a modification of the micromethod of 
Swahn? with the dye oil red O. 


4. Lipoprotein distribution was measured by the method of Jencks and 
Durrum.® Multiplication of the per cent a- and f-lipoprotein lipid thus ob- 
tained by the total lipid value provided an absolute value for a- and f-lipo- 
protein lipid. 


In 20 4-day-old infants serum was analyzed for total lipid and a- and B- 
lipoprotein lipid. 
In 10 4-day-old breast-fed infants and in 10 artificially fed infants of the 


same age, serum y-globulin levels were measured by the immunological tech- 
nique deseribed by Tompkins.’ 


Results 


Proteins.—Absolute values for total serum proteins and their fractions in 50 
maternal-newborn pairs are presented in Table I. The mean values for total 
serum protein were not significantly different in the two groups, a finding in 
disagreement with that of Oberman and collaborators,* who found lower protein 
levels in the newborn in 26 mother-newborn pairs. A significantly higher mean 
level of albumin was found in the newborn, while their total globulin level was 
significantly lower than the level of maternal globulins. In these findings we 
are in agreement with Oberman. When the individual globulin fractions in the 
two groups were compared, it was found that mean a,-, a.-, and B-globulin levels 
were all significantly lower in the infants while the mean y-globulin level was 
higher. Oberman and his group have reported similar findings on a- and 
8-globulin levels but their study revealed wo significant difference in y-globulin 
levels. Comparison of the y-globulin levels in the 50 mother-cord pairs showed 
higher cord levels in 37 instances, lower cord values in 10, and no appreciable 
difference in the remainder. Our finding of a slightly higher mean y-globulin 
level in cord blood is in agreement with that of Longsworth,® Wiener,’® Moore,” 
and Orlandini,’* and their co-workers. 

A comparison of the mean y-globulin level in 10 4-day-old breast-fed infants 
with this level in 10 artificially fed infants showed a slightly higher value in 
the latter (1.2 Gm. per cent and 1.3 Gm. per cent, respectively). The number 
of subjeets was too small to allow for statistical evaluation. 


SERUM PROTEINS AND PROTEIN FRACTIONS IN PREGNANT WOMEN AT TERM AND IN THEIR 
NEWBORN INFANTS 


TOTAL 
NO. OF PROTEIN ALBUMIN | a@,-GLOBULIN | a@.-GLOBULIN | B-GLOBULIN | -GLOBULIN 
SUBJECTS | CASES (GM. %) (GM. %) (GM. %) (GM. %) (GM. %) (GM. %) 
Prev nant 50 6.32+0.52 2.27+0.33 0.44+0.09 0.97+0.20 1.53+0.26 1.1240.29 
Women (4.98-7.40)* (1.63-3.12) (0.24-0.61) (0.49-1.60)  (1.13-1.97) (0.70-1.78) 
Newborn 50 6.13+0.64 3.05+0.45 0.30+0.08 0.60+0.13 0.82+0.23 1.35+0.28 
_ Infants (4.96-7.40)  (2.17-4.28) (0.19-0.44) (0.34-0.95) (0.52-1.32) (0.78-2.13) 
*Range. 


Lipids.—Values for serum total lipid, total cholesterol, and a-.and f-lipo- 
}rotein lipid were all higher in maternal than in cord blood. “These findings 
are presented in Table II. 

Although the absolute amounts of a- and f-lipoprotein lipid in cord blood 
were lower than their corresponding values in the mother, the a-lipid in cord 
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blood formed a higher percentage of the total lipid than it did in the mother 
(and the f-lipid inevitably formed a lower percentage). This accounted for the 
considerably higher B/a ratio in the mothers. The marked maternal-cord 
difference in total lipid levels of 733 mg. per cent was equal to the sum of the 
differences between mother-cord a and mother-cord B levels. The difference be- 
tween B levels was considerably greater (623 mg.) than the difference between 
the a levels (110 mg.). In view of the fact that the majority of serum cho- 
lesterol is bound with £-lipoprotein, the low cholesterol value in cord blood 
coexisting with the low cord £-lipoprotein level is not unexpected. 

Determination of mean lipid values on 20 infants at birth and at four 
days of age are presented in Table III. Total lipid had increased by almost 100 
per cent at 4 days of age. This was attributable to an increase in a- and f- 
lipoprotein lipid, with the increase being proportionately greater in the latter 
fraction. This resulted in an altered lipoprotein distribution soon after birth 
with a fall in per cent a-lipoprotein from 39 to 27 per cent and a corresponding 
increase in the per cent. 


TABLE II. SERUM LIPIDS AND LIPOPROTEINS IN PREGNANT WOMEN AT TERM AND IN THEIR 
NEWBORN INFANTS 


SERUM TOTAL 
NO. OF | TOTAL LIPID | a-LIPOPROTEIN | B-LIPOPROTEIN B/a | CHOLESTEROL 
SUBJECTS | CASES (Me. %) LIPID (MG. %) |LIPID (MG. %)| a % | RATIO (Me. %) 
Pregnant 50 1104+172 257471 847+176 23 3.3 273452 
Women (759-1651) (68-394) (491-1296) (156-422) 


Newborn 50 371+75 147+40 224+61 40 «(15 82+17 
Infants (220-605) (92-264) (125-474) (45-121) 


TABLE IIT. SERUM LIPIDS IN INFANTS AT BIRTH AND at 4 DAYS OF AGE 


a-LIPO- B-LIPo- 
TOTAL PROTEIN PROTEIN a-LIPO- B-LIPO- 
NO. OF LIPID LIPID LIPID PROTEIN PROTEIN 
CASES (MG. % ) (MG. % ) (MG. %) (%) (%) 
Birth 20 424 167 257 39 61 
4 Days 20 805 217 588 27 73 


All these findings on lipid in cord blood and in infancy agree closely with 
the results of the recent study of Rafstedt and Swahn. Our value for per cent 
a-lipoprotein in cord blood is significantly higher than values for this measure- 
ment in normal adults. Although this observation is in agreement with that of 
Rafstedt and Swahn, it is opposed to the earlier observation of Sohar, who 
considered the proportion of a-lipoprotein in cord blood to be no different from 
that in adults. In their study of 10 cord blood specimens, these last authors 
obtained no absolute values for their lipoprotein fractions, but noted only 
relative changes in concentration. 

In this study as in that of Rafstedt and Swahn and that of Sohar, and 
associates, the lipoproteins were studied on the basis of their total lipid con- 
tent. As it has previously been shown by the present authors'® and by Jencks 
and co-workers" that the distribution of total lipid between a- and #-lipo- 
proteins closely parallels the distribution of cholesterol between these frac- 
tions, it was of interest to compare the distribution values in this study with 
those obtained by Russ, Barr, and Eder. These authors obtained cholestero! 
values on cold ethanol separated lipoprotein fractions in mothers and their 
newborn infants. Mean serum total cholesterol levels in the maternal and new- 
born groups were 282 mg. per cent and 68 mg. per cent, respectively. Cor- 
responding values in the present study were 273 and 82 mg. per cent. The 
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distribution of cholesterol between the lipoprotein fractions in Russ, Barr, and 
Eder’s patients was such that 22 per cent of serum total cholesterol was pres- 
ent in the @ fraction of the mother while in the infants 41 per cent of the total 
was present in this fraction. These figures agree closely with our values of 23 
per cent total lipid in the a fraction of mothers and 40 per cent of total lipid 
in the @ fraction of their infants (Table II). Russ, Barr, and Eder’s value of 
32 per cent a-lipoprotein cholesterol in nonpregnant women also agrees closely 
with our value of 30 per cent a-lipoprotein lipid in 50 nonpregnant women 
and further corroborates our finding that a greater percentage of lipid is 
found in the alpha fraction in the newborn than in the alpha fraction of the 
adult. Sternberg and his associates have stated ‘‘ ... the lipoprotein values 
in the newborn infant are markedly low, not only as compared with those 
in maternal serum but also as compared with normal adult levels. In some 
cases they are absent.’’ Although no actual lipoprotein values were quoted 
by these authors, we agree with their finding of low lipoprotein levels in new- 
born infants but cannot agree that the sera of some such infants are com- 
pletely devoid of lipoprotein. The lack of clearly visible lipoprotein bands in 
the published reproduction of their stained strips indicates to us that the in- 
ability of these authors to demonstrate lipoprotein in the sera of some newborn 
infants reflects the inadequacy of the method used rather than a true absence 
of lipoprotein. 


Comment 


It is possible that some of the maternal-infant differences in the levels of 
the substances measured in this study may be explained on the basis of their 
molecular size and possibly shape. In other words, large molecules do not 
pass across the placenta as readily as smaller molecules, and, indeed, some 
probably do not cross at all. Greatest infant-maternal differences are present 
for B-globulins and f-lipoprotein, the protein molecule in the latter complex 
being the largest in human serum with a molecular weight of about 1,300,000. 

The fact that the a#/f lipid ratio in cord blood differs from that in maternal 
blood may indicate a characteristic fetal pattern which is solely dependent on 
the fetal manufacture of these substances. Inasmuch as Dancis, Braverman, 
and Lind have shown the fetal liver to be capable of manufacturing certain 
proteins as early as at 4 months’ gestation, it is probable that the fetus is 
also able to synthesize lipoproteins. It is possible, however, that some of the 
fetal lipoprotein may be derived from the maternal circulation by passive 
placental transfer. On the basis of the low concentration of B-lipoprotein 
in cord blood it appears that there is no ready transfer of this molecule. By 
virtue of its large size this would not be too surprising. Since the greater 
part of serum neutral fat and cholesterol is bound with the @ fraction, its 
inability to cross the placenta would partly explain the low level of these 
substanees in cord blood. The lower a-lipid in cord blood suggests that this 
molecule also does not readily cross the placenta. To determine whether high 
or low levels of any of the lipid entities in the mother resulted in high or low 
infant levels, while maintaining the mother-infant gradient, correlation co- 
-fficients were ecaleulated for each of the four lipid entities measured. No 
-orrelation was found for any one of these entities and indicates that infant 
iipid levels bear no simple relationship to their levels in maternal blood. While 
the facet that maternal lipid levels may exert some influence on the lipoprotein 
pattern of the fetus or newborn cannot be excluded by this study, it is felt 
ihat such patterns are mainly a function of their fetal synthesis. 

When the transfer of protein molecules across the placenta is considered, 
there is good evidence to indicate that y-globulin is readily transferred. It is 
now well established that the infant cannot synthesize y-globulin in the first 
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3 months of life.’° y-Globulin in the serum of the newborn must therefore 
come from the mother or alternatively from the placenta. This latter possi- 
bility has recently been discounted by Dancis and co-workers. That infant 
y-globulin is derived from maternal blood is also suggested by the case of 
Slater,’? a mother with cirrhosis of the liver. The high serum y-globulin level 
of 1.87 Gm. per cent in this mother was reflected by an equally high level in 
her infant. Of considerable interest also is the case described by Good** of 
a mother with agammaglobulinemia. The cord blood of this mother’s infant 
contained only traces of y-globulin and a rise in y-globulin level in the infant 
was not observed until the third month of life. As the molecular size of 
y-globulin is larger than that of albumin, it is likely that the latter molecule 
probably also readily passes across the placenta. The lower total globulin in 
the infant may refiect the impaired transfer of a- and more especially 8-globu- 
lins. It was observed that total globulin in the infant is 3.06 as opposed to 
4.05 Gm. per cent in the mothers. To maintain oncotice equilibrium on both 
sides of the placenta, it is possible that the low globulin level is compensated 
by a high albumin level in the infant. 


These findings suggest to us that the placenta acts in a manner analogous 
to a semipermeable membrane, allowing the transfer of molecules below a 
certain size. Although it is impossible to state precisely what molecules in 
the cord blood are derived from maternal blood, a study of umbilical arterial 
and cord venous blood separately may provide a more complete answer. 


It has long been presumed that one of the advantages of breast feeding 
is the transfer of maternal antibodies to the child via the colostrum. This 
could imply that y-globulin may be absorbed unchanged from the infant gut. 
That the intestinal tract of infants is permeable to small amounts of whole 
protein has been demonstrated by Lippard,’® who revealed the absorption of 
cow’s milk protein, and by Wilson and Walzer,?° who demonstrated a similar 
phenomenon with egg albumin. Although human colostrum has a high y-globu- 
lin content, there is no evidence to indicate that it is absorbed unaltered through 
the infant intestinal mucosa. In animals, on the other hand, data are avail- 
able which suggests that a considerable amount of y-globulin is absorbed 
within a few days of birth. Widdowson and McCance”' have reported a value 
of 2.7 Gm. per cent for total protein in the newborn piglet and state that this 
value rises to 5.7 Gm. per cent within 40 hours of birth. Electrophoretic 
analysis of these piglet sera at birth and at 40 hours indicated the increase 
in protein level to be largely accounted for by a rise in y-globulin levels, pre- 
sumably derived from colostrum. It was these observations which prompted 
the study of y-globulins in breast and artificially fed infants in this study, but 
it was possible to obtain blood from only 10 breast-fed infants. Although the 
breast-fed infants had a slightly lower y-globulin level by the sensitive im- 
munochemical technique, the numbers involved were too small to allow for 
statistical treatment. It is felt that a larger number of determinations will 
have to be made before this difference can be accepted as valid. We hope to 
present the results of such determinations in the future, together with in- 
formation on the protein content of human colostrum. 


Summary 


Levels of total protein, B- and y-globulins, e- and £-lipoproteins, 
total lipids, and total cholesterol were measured in the serum of 50 infants at 
birth and in the serum of their mothers at term. Infant albumin and y- 
globulin levels were higher and a;-, a.-, and B-globulins lower than in materna! 
blood. Total lipids, a- and f-lipoprotein lipid, and total cholesterol were al! 
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lower in the infants. a-Lipoprotein lipid formed a greater percentage of total 
lipid in the infants than in the mothers. ‘Total lipid and lipoprotein deter- 
minations on 20 of the same infants 4 days after birth revealed absolute in- 
creases over birth levels. Percentage a-lipoprotein lipid was lower at 4 days 
than at birth. A slightly higher mean y-globulin level was found in 10 4-day- 
old artificially fed infants than was found in 10 4-day-old breast-fed infants 


but these groups were too small to allow for statistical evaluation of this 
difference. 
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GROWTH AND DEVELOPMENT*+ 
IV. Relationship Between Prenatal Maternal Nutrition and Socioeconomic 
Index, Weight of Mother, and Birth Weight of Infant 


E. Perry Crump, M.D., ELEANoR Payton, B.S., AND 
CarRELL P. Horton, M.A., NASHVILLE, TENN. 


(From the Department of Pediatrics, George W. Hubbard Hospital of Meharry Medical 
College) 


HE effect of prenatal nutrition as a factor in growth and development of 

the infant has evoked considerable interest through the years. Both 
positive and negative reports or. the relationship between these two factors 
can be found in the literature. 

Many authors of both animal experiments and human nutrition studies 
agree that some relationship does exist between nutrition of the mother and 
condition of the infant at birth, but to what degree and how are questions 
research workers are attempting to answer. Warkany’s' experiments with 
animals proved that maternal dietary deficiencies can induce congenital mal- 
formations in the offspring. Ebbs and his associates? suggested that the nutri- 
tion of the mother during the prenatal period influences to a considerable degree 
the whole course of pregnancy and, in addition, affects the health of the child 
during the first 6 months of life. Burke*® found a statistically significant re- 
lationship between diet of the mother during pregnancy and the condition of the 
infant at birth. Conversely, a study by Sontag and his co-workers* concluded 
that the lack of available evidence showing a relationship between various 
maternal nutritional factors and fetal growth might be considered as evidence 
that no such relationship exists. Northrop and Piper® found no statistically 
significant relationship between quality of the diet and size of the infant. 

When specific consideration is given to the effect of prenatal maternal nu- 
trition on birth weight of the infant, one finds again that all authors are not 
in agreement on the presence or absence of a relationship between the two fac- 
tors. Adair® found that birth weight does not seem to be increased materially 
by abundant nutriment, nor is fetal weight reduction significant except in actual 
maternal deficiency diets. Supporting the latter statement by Adair, Smith‘ 
concluded from the Holland study that fetal growth may be retarded by lack 


*This investigation was supported by a research grant (No. RG-3761 [CE]) from the 
National Institutes of Health, United States Public Health Service. 


+References to previously published Parts I, II, and III of Growth and Development are: 
I. Crump, E. P., Horton, C. P., and Ryan, D. K.: J. Pediat. 51: 678, 1957; 

II. Crump, E. P., Gore, P. M., and Horton, C. P.: Human Biol. 30: 128, 1958; 

III. Horton, C. P., and Crump, E. P.: J. Pediat. 52: 547, 1958. 
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of proper maternal diet. The study by Williams and Fralin® stated, ‘‘No corre- 
lation could be obtained between the weight of the infant and dietary intake.” 
Burke and her associates* reported more positive findings: ‘‘when considering 
birth weights and lengths of infants selected on the basis of the mother’s diet, 
an average weight of 8 pounds 8 ounces... [was] found for those infants whose 
mothers had superior diets during pregnancy. The average birth weight of the 
infants whose mothers’ diets were rated ‘poor to very poor’ was 5 pounds 13 
ounces. ...’’ Macy® found that infant birth weight was not related to dietary 
ratings nor to estimated protein intake. : 

The relationship between prenatal maternal nutrition and birth weight of 
the infant as influenced by racial origin was considered by Macy and others.® 
They noted mean birth weights of 3,078 grams and 3,282 grams with corre- 
sponding dietary rating of 63 and 73 for Negroes and whites, respectively. Such 
a difference in birth weights of the two races led Macy to suggest that separate 
birth weight standards be used. 

Socioeconomic background is considered an important contributing factor 
in an evaluation of prenatal nutrition or maternal dietary habits. Included in 
this broad category are education of the mother, occupation of the father, and 
income of the family. Murphy and Wertz” reported a definite relationship be- 
tween the adequacy of the mother’s diet and social level as evidenced by the 
husband’s occupation, but no relationship existed between adequacy of the diet 
and expenditure for food. Stiebeling and Phipard'! found that certain trends 
in consumption of different food factors were apparent when correlated with 
economic status. They observed a definite increase in intake of the essential 
nutrients as more money was available for food. 

Edueation of the mother also seems to influence the prenatal diet, and a 
direct relationship would be expected between the two factors. Murphy and 
Wertz found this to hold true: ‘‘The adequacy of the diet increased with the 
mother’s education.’’ Conversely, the study by Wilhelmy and co-workers” re- 
ported ‘‘no consistent relationship between nutrition usage and formal educa- 
tion of the husband or wife (or nutrition education of the wife).’’ 

The material to be presented herein represents one aspect of a 5 year study 
of growth and development in progress at Hubbard Hospital. This investiga- 
‘ion ineludes a detailed evaluation of the infant, with respect to the following 
considerations : 


1. Physical measurements of the infant including weight, height, head cir- 
‘umference, and chest cireumference* 
. Bone-age x-ray study ‘of the infant 
3. Reflex maturity score of the infant 
4. Mother’s mediecal-social history 
5 
6 


bo 


. Pre- and postnatal nutritional history of the mother 
. Socioeconomic index of the family 


This report will present an evaluation of possible relationships between pre- 
iatal maternal nutrition and Socioeconomic Index of the family, weight of the 


*Each infant also received a complete physical examination to detect evidence of illness. 
“nly data from healthy subjects were included in analyses. 
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mother, prenatal care of the mother, and birth weight of the offspring of 483 
pregnant women who were delivered of infants at Hubbard Hospital during the 
period of the study. 


Materials and Methods 


The group studied was classified according to type of prenatal care, i.e., 
clinic, private, or no prenatal care. Clinic cases were accepted from the Ob- 
stetrical Clinie at Hubbard Hospital, while private cases were acquired through 
local obstetricians. The no prenatal care group was composed of women whose 
first visit to a physician or clinic was made within a month (30 days) of de- 
livery, or those who made no visits whatsoever to a physician or clinic during 
pregnaney. The 483 eases are classified as follows: 381 clinic, 41 private, and 
61 no prenatal care. 


Two methods were employed for studying the prenatal nutrition of the 
group. The seven-day method was used for the clinic and private cases and a 
history (recall) method for the no prenatal eare group. 


Nutritional Status——Each participant was contacted by the nutritionist, 
either in the clinic or by appointment in the home. At the initial interview an 
attempt was made to establish the eating pattern present before and during 
pregnancy, and to ascertain other information pertaining to food habits such 
as the number of meals eaten daily, food dislikes, particular cravings, if any, 
and any other unusual habits peculiar to the pregnancy. No dietary instruc- 
tions were offered by the nutritionist initially or during subsequent contacts 
with the participants. At the first interview the participant was given a blank 
form and instructed to record her daily food intake (meal by meal) for a 7 day 
period. The form was designed to accommodate all food and drink at meal 
times, plus between-meal snacks for the stated period. The participant was 
further directed to record the amount of food eaten in terms of household meas- 
urements, when possible, and to give estimates of the size of servings of other 
foods consumed. The pregnant woman was seen again, at least within 10 days 
after the first contact (usually on the eighth day), either in the clinic or in the 
home. This early contact, after completion of the record, was made in an at- 
tempt to minimize the errors involved in recall in instances where omissions 
were detected. The complete record was thoroughly checked for omissions of 
size or amount of serving of any foods, and then methods of food preparation 
were discussed. This 7 day record was checked against the record obtained 
initially to detect incongruities in the eating pattern, if any. The record was 
further scrutinized to detect unusual information, such as exaggerated amounts 
of food. On the basis of this additional check, it was necessary in some in- 
stances to diseard the record and ask that the procedure be repeated for another 
7 day period. Originally; it was decided that a 7 day record would be collected 
monthly from each participant, following the initial interview. As the re- 
quested number of intake records increased, the participant’s interest, in many 
instances, seemed to wane, and this was reflected in the number of incomplete 
records returned. In view of the difficulties encountered in attempting to col- 
leet monthly 7 day records, it was decided to request only two records from those 
accepted during the second trimester, and a single record from those in the 
third trimester. 


The interpretation and analysis of this nutrition data were based on a food 
summary" depicting nutritional allowances for pregnancy, as recommended by 
the Foods and Nutrition Board of the National Research Council.** Each record 
was evaluated by a scoring technique based upon average values for weekly 
servings of food in six basic food groups. For scoring purposes, each food grou) 
was given a 5 point dietary intake rating: excellent, good, fair, poor, and very 
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poor (Table I). The final score (Nutrition Index) is the sum of the scores from 
each of the individual food groups. Where two records were available, an over- 
all rating was obtained by averaging the two individual scores. 


TABLE I. DIETARY INTAKE BY SPECIFIC FooD GROUPS 


FOOD GROUP (NUMBER SERVINGS PER WEEK ) 


MEAT, EGGS, 
RATING MILK VEGETABLES FRUIT CEREAL | & CHEESE BUTTER 


Excellent 28 and over 14 and over 14 and over 28 and over 21 and over 28 and over 
Good 21-27 11-13 11-13 21-27 16-20 21-27 
Fair 14-20 8-10 8-10 14-20 11-15 14-20 
Poor 7-13 5-7 5-7 7-13 6-10 7-13 


Very poor 3-6  ~3B-4 3-4 3-6 3-5 3-6 


The participants in the no prenatal care group were seen by the nutritionist 
in the home between 6 and 8 weeks after delivery. The interview was primarily 
concerned with eating habits during the latter part of pregnancy. To deter- 
mine the dietary pattern, a thoroughgoing interrogation was necessary to estab- 
lish the kinds of food eaten, size of servings, or portions usually eaten and fre- 
queney with which the foods were eaten. As in the ease of the 7 day reports, 
these records were summarized according to the six basic food groups. 


Socioeconomic Status——The Socioeconomic Index represents a composite 
score derived from an investigation of the following items: 


1. Oceupation of father (or mother, when necessary ) 
2. Edueation of father 

3. Education of mother 

4. Chapin® living room seale 

5. Modified Sewell?® seale A 

6. Income of father (or mother, when necessary ) 

7. Contract monthly rent 

8. Purchase price of car 


Information on these items was obtained by the medical social worker, espe- 
cially trained for the purpose. Information on the parent’s occupation and 
edueation, rent, and purchase price of car was obtained through interviews, and 
the living room seale and Sewell scale by observation in the home. The final 
index consists of a seale which has a range of 0-72, 9 points being allotted as a 
maximum value for each item in the index. High scores indicate high socio- 
economie status.* 


When a final socioeconomic score is obtained, a family is then classified in 
one of the 4 broad socioeconomic groups previously found to be the most dis- 
criminating dividing points for this particular population. The limits of these 
groups are: 


Group I 0-14 
Group II 15-29 
Group III 30-49 
Group IV 50 and over High 


Physical Mensuration.—Physical measurements of the infant’s height, 
weight, and head and chest cireumferences were made by selected members of 


Low 


*When one or more of the eight scalable items of information could not be obtained or 
Was unknown, that item was given the average point value of all of the known items. For 
example, if contract monthly rent was unknown (or the informant refused to give the infor- 
mation), and the family had a total score of 42 on the 7 other items on the Index, “rent’’ was 
&iven a score of 6 (42 divided by 7), making a total score of 48. This practice was followed 
uniformly in order to have some rating on each of the 8 Index items. 
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the pediatric staff at Hubbard Hospital. Each infant was measured between 
12 and 72 hours after birth, and no infant seriously handicapped by birth in- 
jury, congenital anomalies, or any other cause was included. 


Medical-Social Evaluation.—Mediecal-social data on the mother were ob- 
tained between 48 and 72 hours after delivery. This included weight, height, 
age, and marital status of the mother, and month at which prenatal care was 
begun, kind of prenatal care, gestation period, and complications during preg- 
nancy, if any. 


Percentage Distribution of Prenatal 
Nutrition Scores of 483 Expectant Mothers 


Percent 
20 


a7 32 3742 47 52 57 6267 7277 


Above 


Excellent 


Prenatal Nutrition Score 


Fig. 1. 


Results 


Fig. 1 shows evidence of widespread faulty dietary habits, with consequent 
inadequate intake among the 483 expectant mothers studied. The data indicate 
that only 5.2 per cent of the group had a nutrition score considered good or 
excellent (71-94), while 19.5 per cent received scores of 60 and above. The 
latter score represents an intake of approximately two-thirds (or more) of the 
recommended daily allowances for expectant mothers, as set forth by the Na- 
tional Research Council.** The mean nutrition score for the group (48.8) falls 
into a category considered fair in the present classification (Fig. 1). 

The dietary practices of the group are further characterized by a con- 
sideration of the number of servings per week from the six specific food groups 
studied (Fig. 2). For example, the consumption of milk was low. The chief 
reason given for its omission or limited use in the diet was a simple dislike for 
milk. Only 4.9 per cent had a milk intake of from 34 to 1 quart daily, whereas 
the overwhelming majority (79.7 per cent) reported a mean daily intake of 
slightly less than one pint. : 
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A somewhat different trend was observed in vegetable consumption. Less 
than one-half (44.9 per cent) of the patients averaged 114 servings of vegetables 
daily, and 31 per cent had an average daily intake of one serving or less. An 
average daily intake of approximately one and one-half servings or more of 
fruit was reported for 26.1 per cent of the cases, and 61.4 per cent had an 
average daily intake of one serving or less. One daily serving of meat or its 
equivalent was reported by 74.6 per cent of the group. Cereal consumption was 
disproportionately high. It was adequate or above in all cases except the 1.8 
per cent who reported less than two servings a day. 


Number of Weekly Servings in Specific 
Food Groups for 475 Expectant Mothers 


Average No. Servings 
Per 
Weel 


30 


Butter Fruit Milk Veg. Meat Cereal 


Food Groups 
Fig. 2. 


The average daily intake of each of the six basic food groups was calculated, 
and the results were compared with levels considered adequate for expectant 
mothers. Perecentagewise, the results indicate a range of from 19.3 for butter 
to a high of 125.6 for cereals (Fig. 3). 

In an attempt to test for possible relationships between prenatal nutrition 
aiid other variables, analyses were conducted dealing with total family income, 
nimber of individuals in the family unit, and amount of money spent per person 
for food. No significant association was found between prenatal nutrition and 
size of the family, or prenatal nutrition and unit expenditure for food. There 
Was, however, some relationship between family income and unit expenditure 
for food (r = 0.22), and also between number of individuals in the family and 
total expenditure for food (r = 0.55). As would be expected, an inverse rela- 
tionship (r = —0.59) was found between size of family and amount of money 
sjent per person for food, indicating a decrease in expenditure per person with 
Increase in size of family. 


_ Birth Weight.—No significant degree of association between prenatal nu- 
trition of the mother and birth weight of the infant was observed in this study. 
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This statement is supported by correlation coefficients of .02 for 237 male in- 
fants, and .05 for 246 female infants. 

It ean be noted, for example (Fig. 4), that female infants born to mothers 
in the highest nutrition group were heavier than girls in any other category, 
whereas paradoxically male infants in the best nutritional circumstances repre- 
sented the smallest in the three groups of boys. 


Prenatal Care.—Analyses dealing with type of prenatal care were limited 
to the eases classified as private and clinic. All eases in which there had been 
no prenatal care, according to the definition previously stated, were excluded. 


Average Daily Intake of 475 Expectant 
Mothers with Respect to Percentage of 
Recommended Daily Allowance 


4 


Recomended Daily Intake 


Butter Milk Fruit Meat Veg. Cereals 
Food Groups 
Fig. 3. 


This group was omitted because differences in interviewing technique lead to 
scores which are not comparable for patients with no prenatal care as compared 
with those who experience such care. Mean nutrition scores and standard 
deviations for the two types of prenatal care may be seen in Table II. A chi- 
square test of association between prenatal nutrition and type of prenatal care 
indicated a highly significant relationship (1 per cent level of confidence). 
Mean nutrition scores were computed for 433 cases. These were grouped 
according to the trimester in which prenatal care was first begun (Table III). 


TABLE IJ. PRENATAL NUTRITION INDEX OF MOTHER ACCORDING TO TYPE OF PRENATAL CARE 


TYPE OF 


PRENATAL NUTRITION INDEX 
CARE MEAN | S.D. | NUMBER 
Private 56.5 12.9 41 


Clinic 12.2 381 


100 
| all 


Number 3 
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Mean Birth Weight of Full-Term Infants 
by Prenatal Nutrition Index of Mothers 


Mean Birth Weight 
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Mean Unit Expenditure for Food (Weekly) 
by Socio-Economic Group 


Mean Unit Expenditure 


Male Infants 
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(High) 


Fig. 4. 
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TABLE III. DISTRIBUTION OF CASES BY MONTH OF FIRST PRENATAL VISIT, WITH CORRESPONDING 
NUTRITION SCORES 


MONTH OF 
FIRST PRENATAL NUTRITION INDEX 
VISIT MEAN | S.D. | NUMBER 
1-3 51.5 13.6 100 
4-6 50.6 11.8 101 


7-9 46.4 11.8 232 


The correlation between month of first prenatal care and prenatal nutrition was 
not statistically significant. Nevertheless, a definite trend was noted: the earlier 
prenatal care was begun, the higher the average prenatal nutrition score. 


Mean Prenatal Nutrition Score by 


Education of Mother 
Mean Nutrition Score 


56 


N=69 In=34i 
Less Than 8th-12th Years 
8th Grade Grade College 


Education of Mother 
Fig. 6. 


Weight of Mother.—There was no significant relationship between prenatal 
nutrition and weight of the mother, as indicated by a correlation coefficient 
(r = .04). 


Socioeconomic Index.—The mean nutrition scores and standard deviations 
for the four socioeconomic groups may be seen in Table IV. These data show 
slight differences in nutrition scores between the four groups in a direction 
indicating higher nutrition scores for the higher socioeconomie groups. <A ¢o- 
efficient of correlation was determined to test the degree of relationship between 
these prenatal nutrition scores and socio-economic indices. The coefficient of 
correlation (r = 0.26) obtained indicated a low but significant degree of rela- 
tionship between these two factors (Table IV). 

A comparison was made to determine whether or not the four socioeconomic 
groups showed differences in the estimated amount of money spent per perso! 
for food in the families comprising these groups. The mean unit expenditure 
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for food for socioeconomic Groups I-IV was $3.07, $3.83, $3.90, and $5.46, re- 
spectively (Fig. 5). <A coefficient of correlation was determined (r = 0.30) 
and revealed a slight-to-moderate association. The relationship between income 


and amount spent per person for food was significant, but in like manner was 
low (r = 0.22). 


TABLE IV. SoclOECONOMIc INDEX BY MEAN PRENATAL NUTRITION INDEX 


SOCIOECONOMIC NUTRITION INDEX 
INDEX MEAN S.D. NUMBER 
Group I (low) 44.2 11.0 71 
Group II 48.0 12.4 220 
Group III 49.8 12.2 156 
Group IV (high) 60.7 13.4 27 
Total 48.8 12.8 474 


Education of Mother—Murphy and Wertz found a relationship between 
adequacy of the diet and education of the mother. Similar results were found 
in this study. The relationship between mean nutrition score and education of 
the mother was significant (r = 0.26). Mean nutrition scores were computed 
according to level of educational attainment: less than eighth grade, eighth to 
twelfth, and 1 to 4 years of college. These mean nutrition scores ranged from 
44.2 in the lowest educational group to 56.7 in the highest (Fig. 6). The rela- 
tionship between prenatal nutrition and education of the mother was found to be 
important. A chi-square test indicated the association between these two fac- 
tors to be significant at the .001 level. The association showed a trend, although 
slight, toward higher nutrition scores as the educational level increased. 


Summary and Conclusions 


The dietary records of 483 expectant Negro mothers were prepared, ex- 
amined, and evaluated. Analysis of these records yielded a mean nutrition score 
of 48.8 for the group. The fact that only 19.1 per cent of the cases studied had 
scores approximating two-thirds or more of the daily allowances for pregnant 
mothers (as set forth by the National Research Council) indicates the prevalence 
of poor dietary practices in the population studied. Although size of the family 
unit was not related significantly to prenatal nutrition, the number in the family 
was a determinant of total expenditure for food, and of the amount spent per 
person for this purpose. As the family unit increased, so did total expenditure 
for food. As the size of the family increased, however, the amount spent per 
person for food decreased. 

Further investigation was undertaken to ascertain the possible relationship 
between prenatal nutrition and birth weight of the infant, prenatal care (type 
aud month of first prenatal care), weight of mother, Socioeconomic Index and 
elueation of the mother. 

1. The data from this study indicate that there is no consistent relationship 
between birth weight of the infant and prenatal diet of the mother. In the 
cuse of female infants, however, birth weight increases as the maternal prenatal 
nutrition index rises, but the difference is not statistically significant. 


2. There is a significant relationship between prenatal nutrition and type 
Oi prenatal care. When the group of mothers with no prenatal care is excluded, 
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the month of first prenatal care and the maternal nutrition show a significant 
relationship, thus indicating a slight trend toward higher nutrition scores when 
prenatal care is begun earlier. 
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3. The weight of the mother and nutrition show no significant association. 
4. A slight relationship between nutrition and Socioeconomic Index is indi- 


cated by better nutrition in the highest socioeconomic group. Substantiating 
this was the progressive increase in unit expenditure as the economic level in- 
creased. This trend, although slight, was noted when total income was compared 
with amount of money spent per person for food in the families comprising the 
various socioeconomic groups. 


5. A significant and direct relationship between nutrition and education 


of the mother is shown by a progressive trend toward higher nutrition scores 
as the level of educational attainment increases. 
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THE SIGNIFICANCE OF FETAL ACIDOSIS 


IRWIN H. Katser, M.D., MINNEAPOLIS, MINN. 


(From the Department of Obstetrics and Gynecology, The Medical School, University of 
Minnesota) 


ETAL acidosis, defined simply as an increase in the hydrogen ion concentra- 

tion in umbilical cord blood, has been known for over twenty-five years to 
be associated with neonatal difficulties. Recently, a considerable body of in- 
formation about the control of fetal pH and its related variables has become 
available, making it possible to review and extend our understanding of the 
significance of changes in fetal blood pH. 

Present-day coneepts of acid-base regulation and electrolyte distribution 
developed largely. in the second and third decades of the twentieth century. 
Williamson,’ in 1923, was probably the first to apply these concepts to the 
study of the mother and newborn infant in human pregnaney. Oard and 
Peters* later presented a very meticulous analysis of the maternal changes, to 
which very little has been added since. In 1926, Lévy-Solal and his co- 
workers*® published, in addition to other observations, the first measurements 
of pH in the blood of mother and fetus, based upon samples obtained at 
cesarean section in 2 patients. 

Bock,‘ in 1927, reported the first extensive study of the changes in pH of 
maternal blood with advancing pregnancy and labor. Blair Bell and his co- 
workers,® having become interested in Warburg’s hypothesis that malignant 
changes in cells were a consequence of metabolic alterations due to hypoxia, 
studied the fetus as a rapidly growing, relatively hypoxic mass of tissue. They 
clearly established, in 1928, that the pH of fetal blood is lower than that of 
inaternal blood. At that time, the glass electrode was just coming into use 
for the measurement of pH in body fluids, and its use was beset with technical 
difficulties. It is clear now that the values found by Lévy-Solal and Blair Bell 
ave too low. 

In 1930, Haselhorst and Stromberger,’ who were primarily interested in 
distributions of gases across the placenta, reported values for pH of fetal and 
tuaternal blood based upon samples obtained in 4 patients at cesarean section. 
These values were calculated from the measured gas contents and a series of 
equations, a method with a larger inherent error than that of direct measure- 
ment. In 3 of their cases the fetal pH was lower and in one higher than that 
0i the mother. Eastman,’ in 1932, using the glass electrode, added one further 
cise studied at cesarean section, and 7 cases at normal delivery in which fetal 
blood pH was lower than maternal. 


573 


> 
3, 
as 
ns 
nt 
nt 


j Am. J. Obst. & Gynec. 
574 March, 1989 


Noguchi,® also using the glass electrode, in 1937 reported findings in a 
larger series of infants and mothers whose blood was obtained at the moment 
of delivery. He took pains to compare the blood pH of those infants who had 
and those who had not initiated respirations, but as Eastman had pointed out, 
neither group could really be taken to represent fetal conditions. In general, 
Noguchi found, as had Eastman, that the pH of umbilical blood was lower 
than that of maternal blood. With values available for comparison on only 8 
infants sampled in utero, that is, at cesarean section,® © * it was not possible to 
state how these values related to fetal conditions. Furthermore, it was 
already well known that anesthesia could markedly change adult acid-base 
distributions, and that obstetrical anesthesia could affect the fetus. 

It is of some interest that when Barecroft® reviewed the subject of rela- 
tive fetal and maternal pH in his monograph on prenatal life in 1946, he used 
only the data of Haselhorst and Stromberger, and those of Keys'® obtained 
in 1934 on the fetal goat. Although the reports of Noguchi and Eastman are 
referred to elsewhere in his book, Barcroft made no use of them in this section. 
Since Keys found that the blood pH of the fetal goat is higher than the 
maternal, Bareroft concluded that there was ‘‘little doubt’’ that the hydrogen 
ion concentration of fetal blood is always less than that of the mother. 


TABLE I. THE NorMAL pH or THE UMBILICAL BLOOD OF THE HUMAN FETUS AND NEWBORN 
COMPARED WITH THAT OF ITS MOTHER 


MATERNAL UMBILICAL UMBILICAL 


N VEIN VEIN ARTERY 
Eastman,? 1932 8* 7.39 7.36 _— 
Noguchi,’ 1937 14t 7.36 7.36 7.32 
Kaiser,13 1953 12t 7.38 7.32 7.26 
Goodlin and Kaiser,14 1957 28§ 7.37 7.32|| 7.28 


*Includes one cesarean section under infiltration anesthesia. 
yEleven of these infants had initiated respiration prior to sampling. 


TAll samples were obtained with the infants in utero, cord only delivered, at elective 
cesarean section under conduction anesthesia. : 


§Includes a few cesarean sections. All deliveries under local anesthesia and all samples 
prior to effec.ive respiration. 


||MacKinney and co-workers" report a value of 7.28 based on a very large series of 
delivered infants. They do not state simultaneous maternal values or specify their calibration 
methods so that detailed comparison with this value of 7.32 is not possible. However, James 
and associates* report a value of 7.26 for umbilical artery blood obtained at the moment of 
birth in 30 vigorous infants. 


In the early ’50’s, Graham and his group" at the University of Michigan 
presented their observations of the changes in acid-base homeostasis and elec- 
trolyte distribution which occur in the infant in the 24 hour period after 
birth. Although they did not study true fetal blood samples, it was clear that 
some of these changes were so rapid that blood obtained even shortly after 
delivery could not be assumed to be truly representative of in utero conditions. 
The distinction between fetal samples, obtained ideally by withdrawal of blood 
from a pulsating cord prior to any respiratory efforts, and neonatal samples 
must, therefore, be sharply maintained.’2 In 1953, determinations of pH by 
the glass electrode on 12 true fetal blood samples, obtained from the umbilical 
cord at the time of cesarean section under local anesthesia, prior to the de- 
livery of the infant, were reported.’* As may be seen in Table I, the hydrogen 

ion concentration of umbilical artery blood is higher than that in the umbilical | 
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vein, and in the umbilical vein higher than in the maternal veins. These 
observations have since been extended and confirmed. It is clear that normal 
labor and delivery under local anesthesia do not alter the pH of fetal blood."* 


Fetal Blood pH in Animals 


There is now also a considerable body of information about fetal pH in 
experimental animals. The need for relatively large blood samples for the 
accurate determinations of blood pH has limited these studies to the species 
which produce large fetuses. Furthermore, since the physiologists who have 
worked with laboratory animals have been chiefly interested in blood gas dis- 
tributions, detailed data on blood pH have appeared only recently. 

Keys,’® in 1934, made observations on four fetal kids which indicated 
that in the goat the fetal blood pH is higher than that of the mother. In 1957, 
Barron and Meschia’® published blood pH values on three fetal kids which 
do not confirm Keys’ measurements. They suggest that the rapid changes in 
maternal alkali reserve which occur under anesthesia might account for Keys’ 
findings. Another recent study,’® based upon a large number of goats and 
their kids at 69, 106, and 139 days of pregnancy, also indicates that conditions 
in the goat are essentially the same as those in other species. 

Another species on which there is a large body of data is the sheep, and 
here again the fetus is found to have a lower blood pH than the mother at all 
stages of pregnancy.’ Essentially the same observation has been made in the 
rabbit by Young,’* although, as she states, her measurements are affected by 
the very small quantities of blood available. One study on the domestic pig’® 
late in pregnancy suggests that in this species the pH of umbilical vein blood 
may be slightly above that of the maternal uterine vein. The need for heavy 
anesthesia in pigs, in contrast to the possibility of obtaining samples under 
local anesthesia in sheep, goats and humans, requires that this conclusion be 
held sub judice. 

These observations are gathered in Table IT, which is based on data obtained 
in our own laboratory, except as noted. 


TABLE ITI, 


pH RELATIONSHIPS OF MATERNAL: AND UMBILICAL BLOOD IN SEVERAL ANIMAL 
SPECIES, AT VARIOUS STAGES OF PREGNANCY 


DURATION ° 
OF MATERNAL UTERINE UMBILICAL UMBILICAL 
SPECIES PREGNANCY* N ARTERY VEIN N VEIN ARTERY 
Sheep17 70 15 7.44 7.42 22 7.39 7.36 
88 14 7.46 7.43 21 7.41 7.36 
106 16 7.44 7.40 16 7.36 7.33 
124 11 7.47 7.42 13 7.37 7.33 
142 9 7.45 7.41 13 7.36 7.31 
Goatie 68 7 7.39 7.38 7 7.34 7.25 
102 9 7.40 7.37 10 7.35 7.31 
139 7 7.40 7.38 8 7.33 7.32 
133-40+ 3 7.42 7.35 3 7.38 7.34 
Rabbitt 23-31 12 7.40 47 7.37 
33-34 3 7.40 age 10 7.34 — 
Pigi9 106 6 7.39 7.35 12 7.37 7.34 


; *Duration of pregnancy at term: sheep and goats 147-150 days, rabbit 31 days, and 
Piz 110 to 114 days. 


*Barron and Meschia.™ 
tYoung.* 


It can be concluded unequivocally from these data that in all species thus 
far studied, the hydrogen ion concentration of fetal blood is higher in the 
wnbilieal artery than in the vein, and that the mean pH of normal fetal 
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blood is lower than the mean pH of maternal blood. The question may be 
raised as to whether a term such as acidosis, which has pathological implica- 
tions, can properly be used to refer to this situation. If the pH of normal 
adult arterial blood be used as a point of reference, then the fetus is in relative 
acidosis. Indeed, if the several normal parameters of adult blood pH: are con- 
sidered, then the fetus is in relative respiratory acidosis, since its pCO, is 
higher than that in the adult. On the other hand, as will be developed below, 
there is no evidence that this is a pathological condition, and it would un- 
doubtedly be better, if these terms are used at all, to indicate that they are 
relative only. The proper base line for considering alterations of acid-base 
equilibria in the fetus is, of course, the normal fetal state and not the adult 
state. 


Buffering of Blood 


The pH of the blood is subject to the action of the blood buffer systems 
which operate in the fetus as they do in the adult. The phosphate buffer 
system is not of much significance because of the relatively low concentration 
of phosphate ions in blood, in the vicinity of 3 mEq. per liter. Similarly, the 
protein system is not very significant, even though the concentration of protein 
is higher than that of phosphate, because of the fact that the normal range of 
blood pH is well above the isoelectric point of blood proteins. 


The buffering effect of the bicarbonate system, which is important, is de- 
pendent upon the dissociation of the weak acid, carbonic acid, to hydrogen 
ions and bicarbonate ions, as follows: 


H,CO, = H+ + HCO, (1) 


The tendency for this dissociation to take place is related, by the law of mass 
action, to the concentration of hydrogen ions in the system. The expression 
of this relationship is referred to as the Henderson-Hasselbaleh equation which, 
with certain reservations, holds for all biological fluids. This equation can 
be stated as: 

(HCO,’) 


(HCO, ) 


(2) 
where K’ is the first dissociation constant of carbonic acid, which is a 
measure of the tendency of equation 1 to proceed to the right. Furthermore, 
since there is a very strict relationship between the pressure of CO, as a gas 
and the concentration of H.CO; in an aqueous system, and since almost no 
carbonic acid is present as such, equation 2 can be rewritten: 


(HCO, ) 


H = pK’ + log (200¥) 
P oo. 


(3) 

Now, since pK’ is a constant, this relationship makes clear that as pCO, in- 
creases, if (HCO,’) is constant, the value of pH must decrease. Similarly, if 
HCO, for any reason decreases while pCO, is constant, pH must decrease. 
The three values are then intimately interrelated. Consequently, for given 
changes in pCO., the changes in pH will be in proportion to changes in the 
fraction of which pCO, is a part, that is, the blood will be buffered. 


The operation of this buffer system in blood is, however, in the tinal analy- 
sis dependent upon the function of the red cell in CO, transport. This works 
in a number of ways. 


The hydration of CO, to H,CO, is a relatively slow reaction. The adult 
red cell contains the enzyme carbonic anhydrase, which markedly speeds up ths 
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reaction, thereby greatly accelerating the conversion of CO, as such to bi- 
carbonate. In all likelihood this enzyme is absent from fetal red cells?” ** but, 
since there is no lung in the fetal system, exchange of gases occurs entirely in 
an aqueous medium and the absence of carbonic anhydrase may not be of crucial 
importance. 


Hemoglobin is, of course, a protein and ean function directly as a buffer. 
Sinee, for example, concentration of hemoglobin in fetal blood is at least 15 Gm. 
per cent, and fetal blood hematocrit is about 50 per cent, it follows that the 
concentration of hemoglobin inside the red cell is at least 30'Gm. per cent, which 
is, of course, many times that of protein in the plasma. This amount of protein 
ean achieve significant degrees of buffering, by its effect within the red cell. 


Furthermore, undissociated amino groups in the hemoglobin molecule can 
react with CO, to form carbamino compounds as follows: 


R-NH, + CO, = R-NHCOO’ + H* (4) 


The hydrogen ions thus formed contribute to the pool of hydrogen ions 
from other sourees but they do not alter the pH in the red cell appreciably for 
two reasons: (1) the high buffering capacity and high concentration of hemo- 
globin in the red eell and (2) only a small fraction, less than one-fifth, of the 
CO, in the blood reacts according to reaction 4. 


Relations of pH to Oxygen 


It is essential to bear in mind that the reactions involving CO, are affected 
by and affect the oxygenation of the hemoglobin. Oxyhemoglobin is a some- 
what stronger acid than reduced hemoglobin. This means that as blood is 
oxygenated, reaction 1 will tend to go to the left, and the carbonic acid thus 
formed will tend to be dehydrated into CO,. This gas in the adult will readily 
be excreted in the expired air, and, in the fetus, move across the placenta into 
the maternal blood stream. Oxygenation of hemoglobin will have the same 
effect on equation 4, also liberating CO,.. There are also shifts in ion distribu- 
tion, as consideration of equations 2 and 3 will make clear, but these need 
not be considered here. 


The extent to which these changes occur is related to the concentration 
and oxygen saturation of the hemoglobin within the red cell. The latter is 
expressed as: 


oxygen saturation = oxyhemoglobin (5) 


total hemoglobin 


Note, however, that equation 5 does not include the oxygen pressure, although 
the movement of oxygen within tissues and across membranes is related to its 
pressure and not to the hemoglobin saturation with oxygen. 


Consideration of the relationships between pH and pCO, and oxygen 
saturation as outlined in the preceding paragraphs will make it clear that: 


A. If pH and pCO, are held constant, oxygen saturation will decrease as 
pO. deereases. Expressed graphically, this is the familiar dissociation curve 
0! oxyhemoglobin. 


_ B. If pO, is held constant, as either hydrogen ion concentration or pCO, is 
increased, oxygen saturation will decrease. This is known as the Bohr effect. 
At present it is not entirely established whether the pH effect is separate from 
the pCO, effect, since, as equation 3 demonstrates, they are intimately related. 
This influence of pH and pCO., however, is of great importance in oxygen 
transport. It makes more readily understandable that at the lung or placenta, 
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where CO, can move readily out of the blood, oxygen affinity of hemoglobin is 
increased. Conversely, in the tissues, where pCO, and hydrogen ion concen- 
tration are high, oxygen affinity of hemoglobin is decreased and oxygen un- 
loading is increased. Furthermore, these effects are to a certain extent in- 
dependent of pO.. If pH and pCO, increase, then oxygen can be liberated 
from hemoglobin without change in pO,.. This tends to maintain pO, in the 
capillaries at a higher level than it would otherwise be. 


It is clear from these considerations that information about the pH of the 
blood alone is of limited value for physiological interpretation. It is necessary 
to know the pCO, and pO, as well. The latter cannot be deduced from oxygen 
saturation measurements simply by interpolation on a standard oxygen dissoci- 
ation curve, unless the pH and pCO, are known and a curve is available for 
those values. At present no such curves exist for fetal blood. Curves have 
been prepared with the use of constants developed from the work on adult 
blood, but there is no assurance that they can be applied.to fetal blood. Indeed, 
the well-known difference in oxygen affinity between fetal and adult blood should 
serve as warning that there may be similar differences in regard to the Bohr 
effect.?? 


Placental Exchange 


Complex as these relations may be, they become even more so when the 
effect of placental exchange is considered. All the substances mentioned 
above, with the exception of the hemoglobin within red cells, move more or 
less readily across the interface between the maternal and fetal blood streams. 
Since they move in proportion to their gradients, exchange will depend upon 
the flow of blood past the interface. Born, Dawes and Mott?* have demon- 
strated that in the fetal lamb under certain conditions of acute hypoxia there 
is an increase in fetal heart rate and a concomitant increase in placental blood 


flow. Whether such a compensatory mechanism exists in other species is not 
known. 


Gases move across the placenta with considerable rapidity. Dieckmann,” 
in 1944, using a technique of multiple sampling of human cord blood at 
cesarean section, demonstrated significant changes in O, and CO, content within 
5 minutes of changing maternal inspired air to 100 per cent oxygen. On the 
other hand, changes in maternal pH, without significant alterations in gas 
pressures, are reflected in the fetus only in a matter of hours, in both human 
and sheep.’**** The adult tends to maintain pH constant by altering the 
respiratory rate, taking advantage of rapid gas movement either to raise or 
lower pCO, and thereby, as in equation 3, hold pH fixed. If, as suggested, the 
fetal equivalent of increased respirations, which would be increased placental 
flow, is not sensitive to pH or pCO, changes,” placental adjustment of pH 
might indeed be slow. 


The regulation of the function of the placenta as a kidney to maintain 
PH is little understood. Ions can be expected to move across the placenta less 
readily than the electrically neutral gases. Furthermore, steep placental 
gradients of such ions as chloride, lactate, and pyruvate have been observed 
under a variety of conditions.’® ** *7** In regard to some ions, active trans- 
port rather than movement by diffusion gradient alone certainly occurs. How 
such active transport might respond to an increase of lactate in the presence 
of severe fetal hypoxia for example is not known. If lactate accumulates, it 
tends to replace bicarbonate in the anion totals, and, as can be seen in 
equation 3, this lowers pH. 


' In eonsidering fetal hypoxia, it is important to consider simultaneous 
changes in fetal pCO,. In any interference with placental gas exchange, fetal 
pCO, rises as pO, falls, and this double-barreled action markedly depresses 
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pH. If, however, oxygen exchange alone is disturbed, the changes in pH and 
pCO, can be expected to be less marked, and oxygen saturation of hemoglobin 
maintained at a higher level. As is well known, the sensitivity of the adult 
respiratory center to pCO, changes is much greater than to oxygen saturation 
changes. That hypoxia, as compared with hypoxia and hypercapnia combined, 
is less deleterious to the fetus has not been demonstrated, but the experience of 
Cross and associates*® with the use of 15 per cent oxygen atmospheres for the 
newborn suggests that this is the case. Finally, it is possible to reduce both pO, 
and pCO., and this appears to be compatible with survival at very severe 
degrees of hypoxia, with maintenance of normal pH relationships.?* 


James and co-workers®® have now reported studies which add considerably 
to an understanding of these changes. They examined cord blood obtained from 
infants at the moment of birth and compared their findings with scoring of the 
status of the infant by the Apgar method. Depressed infants were found to 
have depressed pH in umbilical artery blood. Many vigorous infants also ex- 
hibited lowering of pH, however, which James and his associates attribute to 
transitory interferences with placental exchange due to cord obstruction, 
maternal posture, anesthesia, and labor. The depressed infants exhibit a 
lowering of blood buffer base, however, as evidence of a metabolic as well as a 
respiratory type of acidosis. 


Occurrence of Low Fetal pH 


Depression of fetal or immediate neonatal pH has been observed in both 
spontaneous and experimental circumstances. In each instance it is important 
to consider whether this is depression as compared with normal fetal pH, or 
maternal pH, or both. 


TABLE III. pH anv pCO, OBSERVED IN INFANTS WITH AsPHYXIA NEONATORUM 


MATERNAL UMBILICAL VEIN 


N pH | pco, pH | pCO, | O, CONTENT 
Eastman? 6 7.04 61.6 1.3 
Noguchis 7 7.32 27.6 7.24 40.4 6.6 


James et al.30 9-12 7.04* 82.0* ¢3” 


*Umbilical artery samples. 


Asphyxia neonatorum was the first naturally occurring condition in which 
depression of fetal blood pH was described. Since an infant must be born 
before it can have asphyxia neonatorum, the studies summarized in Table III, 
reported by Eastman’ and Noguchi,’ are necessarily based upon blood obtained 
at birth, but in all cases the samples were obtained immediately and so reflect 
intrauterine conditions late in labor. Comparison of these figures with those 
in Table I makes clear that two factors are operating. Difficult labor itself 
results in acidosis in the mother, as can be seen in Noguchi’s mean maternal 
value of 7.32. In the two instances in which maternal values were reported 
by Eastman, the blood pH’s were 7.18 and 7.20. The mother ordinarily com- 
pensates for this in part by hyperventilation, and indeed the severe hyper- 
ventilation in the second stage of dystocic labor can result in marked drops 
in pCO, as Noguehi’s mean value of 27.6 makes clear. This may be exag- 
gerated by increases in body temperature, which further decreases pCO,. In 
addition, however, in these cases of asphyxia neonatorum the pH gradient be- 
tween maternal blood and fetal blood is increased over normal. The gradient 
found by Noguchi in normal cases was 0, although later studies have indicated 
that the normal gradient is 0.05 to 0.06 pH unit (Table I). The maternal- 
fetal pH gradient for Noguchi’s asphyxiated infants is 0.08 unit, and for the 
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2 cases of Eastman’s where maternal values are reported, 0.13 and 0.14 unit. 
Associated with this there is a marked increase in pCO, and a decrease in 
oxygen content to such a degree that the pO, can be presumed to be reduced. 

Lowrey and his collaborators*! reported in 1954 that the newborn infants 
of diabetic mothers also have a decreased blood pH. They observed a corre- 
lation of clinical outcome with the presence of this pH depression. It has since 
been pointed out't that three of the mothers in Lowrey’s series received 
ammonium chloride, which produces acidosis, and that pH values on these 
mothers were not obtained. Furthermore, the 3 infants born to these mothers 
exhibited low blood pH values but had no neonatal difficulties. A subsequent 
study of a somewhat larger group of newborn infants of diabetic mothers* 
has, however, confirmed the original observation that these infants are fre- 
quently found to have a lowered pH. Many of these blood samples were ob- 
tained at elective cesarean section, so that this decrease is not due to dystocia.** 
The correlation of this with neonatal difficulties has not been confirmed, how- 
ever. Indeed, the infant with the lowest pH in the latter series presented no 
problems after birth. Elevation of pCO, and depression of oxygen saturation 
has also been observed in these babies, although the latter is not too great to 
be accounted for by a Bohr effect without change in pO, and hence without 
true hypoxia. 


TABLE IV. pH or BLoop or INFANTS BORN TO DIABETIC AND PREDIABETIC MOTHERS, 
COMPARED WITH MATERNAL pH 


| N | MATERNAL pH | pH OF NEWBORN 
Lowrey et al.,31 1954 11 7.42* 7.20 
Kaiser and Goodlin,32 1958 18 7.34 7.17t 
Carrington et al.,34 1957 13 — 7.08 


*Some mothers were not tested. 
+Umbilical artery at the time of delivery. Normal (Table I) 7.28. 
tUmbilical artery. Normal in this study reported to be 7.17. 


That these changes in the newborn of diabetic women are not due to 
maternal changes can be seen from the data in Table IV. Carrington,” 
studying the prediabetic state, in which the blood pH of the mother can be 
assumed to be normal, found a marked depression of pH in the umbilical 
artery blood of 13 infants who exhibited clinical features resembling those 
of the infants of diabetic mothers. 

It must be noted that these biochemical dhangen cannot readily be corre- 
lated with any of the features of the diabetic state in the mother, so that it 
cannot be predicted which infants will exhibit them. It does seem, however, 
that dystocia severely aggravates these abnormalities, since extreme values 
were observed in the infants who suffered a difficult delivery. 

Changes in fetal blood pH not associated with either asphyxia or diabetes 
have been observed. In one such ease,* maternal pH was also 
depressed, and blood lactates were elevated. A metabolic acidosis of unknown 
etiology affected not only the mother but her fetus. In an other case," a fetal 
umbilical vein pH of 7.01 was found in the presence of maternal venous pH of 
7.36. Detailed review of this case at the time and subsequently has failed to 
disclose any explanation of this finding. The observations of Carrington and 
his associates** may provide this explanation. At present, however, it is not 
possible to state the expected incidence of such unpredictable abnormalities 
of fetal blood pH. 

Depression of blood pH associated with increase of blood lactates has been 
observed in spontaneously and severely anemic fetal lambs.** It is not known 
whether such changes occur in anemic states of the human fetus. The acid- 
base status of infants with erythroblastosis fetalis has been studied only in 
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connection with exchange transfusion.** By the time such transfusion is 
undertaken the infant has had time for respiratory compensation of fetal 
abnormalities. 

Experimentally, depression of fetal pH has been produced by administra- 
tion of ammonium chloride to the pregnant human‘ * and pregnant rabbit,** 
with essentially identical results. Impetus was given to the human study by 
the observation of Lowrey and co-workers*! of blood pH depression in the 
infants of diabetic mothers who had received ammonium chloride. This drug 
has been used widely in medicine as a diuretic and in obstetrics, in addition, 
in the treatment of hydramnios but there was no study of its effect on the 
fetus. It was found that, as maternal blood pH dropped, fetal blood pH 
dropped with it, maintaining essentially the normal gradient. In some cases, 
more marked changes were observed, and some newborn infants were found 
to have not only markedly depressed blood pH values, but also very high pCO, 
and reduced oxygen saturation. As was the case with the diabetic infants, 
these artifactitious changes were not associated with the kind of morbid 
course observed in the infants whose blood pH depression was the result of 
dystocia and the attendant asphyxia neonatorum. Although some of the in- 
fants whose mothers had received ammonium chloride were strikingly cyanotic 
at birth, they all established respirations without difficulty and none had a 
morbid course. Of some interest in this study was the observation that de- 
pression of fetal blood pH appeared to lag behind depression of maternal blood 
pH when uncoated ammonium chloride was used to produce maternal acidosis 
rapidly, and that recovery of fetal pH to normal levels also lagged when ad- 
ministration of the drug was discontinued. A similar lag phenomenon has 
been observed by Barron and Meschia” in sheep. 

The other experimental condition in which depression of fetal blood pH 
has been produced is the exposure of pregnant sheep to chronic existence at 
much diminished pressures in an altitude.chamber.*’ The simulated altitudes 
used were sufficient to cause severe distress, and the death of one ewe and 3 
fetuses of the 8 pregnant ewes employed. All of the survivors exhibited 
marked lowering of both pCO, and pO, and large rises in hemoglobin con- 
centration. All of the ewes which were carrying living fetuses had normal 
blood pH values, but one of the 5 fetuses was found to have a marked pH de- 
pression compared with the normal, with the other fetuses, and with its own 
mother. This was associated with a very low umbilical artery oxygen content 
and a pO, in the blood of that vessel of 9 mm. Hg. In addition the fetus had 
a plasma lactate concentration of 34.5 mEq. per liter, as compared with a 
normal of 3.5 mEq. per liter, and a chloride concentration of 81.5 mEq. per 
liter. This fetus, then, exhibited the biochemical stigmas of a true metabolic 
acidosis of severe degree. Since one of the ewes carrying a dead fetus also 
was found to have a lowered blood pH, it may be that the cause of fetal death 
in these circumstances is fetal and maternal metabolic acidosis secondary to 
true hypoxia, for which the hyperventilation of the mother fails to com- 
pensate. 

Increase in fetal blood pH of significant degree has never been observed 
as a spontaneous condition nor has it been produced experimentally. Keys’ 
finding of a higher pH in fetal goats than in their mothers has not been con- 
firmed by subsequent investigation. As has been noted, there may be a delay 
in adjustment of fetal pH when rapid shifts in maternal pH occur, but this is 
an unstable condition which inevitably corrects itself toward the normal 
fetal-maternal pH gradient. 

In the mother, if pCO, rises, or tends to rise, and the pH to fall with it, 
hyperventilation ordinarily occurs and compensation is thereby achieved. 
There is no evidence at present that the fetus has any compensatory mechanism 
like hyperventilation available to it. The increases in fetal blood flow through 
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the placenta, which Dawes and his co-workers** have observed under certain 
conditions of acute hypoxia in the fetal lamb, cannot be maintained for very 
long. There is no evidence of such a process in the human fetus. Rise in 
fetal pCO, and concomitant fall in pH, will, by the Bohr effect, tend to depress 
oxygen saturation even if the pO, is constant. Since the movement of oxygen 
in tissues depends on its pressure and not on the hemoglobin saturation, this 
depression will not be of importance until very low levels of saturation are 
reached. As far as the newborn state is concerned, it has been shown that 
the newborn respiratory center is refractory to large increases in pCO,.** 
Once pulmonary compensation of changes such as these is available to the 
fetus, it can evidently establish normal conditions rather rapidly. Only if 
true hypoxia has occurred and caused damage are these alterations in pH and 
pCO, really meaningful. 


Hydrogen Ion Relationships Across the Placenta 


It may be profitable at this time to consider the basic relationship of 
blood pH and earbon dioxide across the placenta. Equation 3, the Henderson- 
Hasselbalch relationship, can be rearranged to read : 


(3a) 


If the placenta is considered a semipermeable membrane which is freely 
permeable to both HCO, and CO., then, since for practical purposes pK’ is 
the same on both sides of the placenta, we can state 

(HCO,’, ) (HCOy,) 
PH mother ~ PHeetus (6) 


This can be further rearranged to state: 


(HCOy,,) (HCOy,) 


- po, = 6 
P pco, pco,, (6a) 


Then, if pH, — pH, is positive, that is, if the hydrogen ion concentration of the 
mother is lower than that of the fetus: 


(HCOy,,) (HCOy,) 
poo, pCO, (7) 


In the ordinary placental relationships, the pressure of CO, on the fetal side 
exceeds that on the maternal. Under these circumstances, the relationship 
in (7) provides for a much smaller difference in bicarbonate concentra- 
tion between mother and fetus than if fetal blood pH exceeded maternal. 
Since maternal bicarbonate is buffered, this means that with fetal blood pH 
lower than maternal, the fetal bicarbonate tends to be similarly buffered, and 
in the presence of changes in carbon dioxide pressure in either mother or fetus 
the necessary corresponding shifts in ionic distribution are minimized. 

This can be illustrated with the use of the normal concentrations of these 
substances. If maternal bicarbonate is about 22 mEq. per liter and maternal 
pCO., expressed in millimols per liter is about 1.1, then fetal pCO. must be more 
than 1.1. We can set it at 1.3 and substitute in (7) : 


22 _ (HCO,,) 


In this case, fetal bicarbonate must be less than 26 mEq. per liter and the 
difference between fetal and maternal bicarbonate less than 4 mEq. per liter. 


K’ H a CHCO,’) | 
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Now, if we use the same values, but substitute in the reverse relationship of 
that in (7), we obtain: 


(HCOy,) 
11 1.3 


in which case fetal bicarbonate must be more than 26 mEq. per liter and the 
difference between fetus and mother more than 4 mEq. per liter. 

In other words, it can be stated that, assuming that fetal pCO. exceeds 
maternal, the more closely the fetal electrolyte pattern approaches that of the 
mother, the greater will be the depression of fetal blood pH below maternal 
blood pH. Fetal ‘‘acidosis’’ thus serves the purposes of electrolyte home- 
ostasis. 

There is something in the maternal diabetic state which results in a 
relatively lowered fetal blood pH and elevated pCO, and the liability of the 
diabetic mother to metabolic acidosis exaggerates this. But the fetal changes 
are not due to maternal ones, nor is the infant who can establish respirations 
in any way handicapped in its compensation after birth. It may be that 
severe acidosis in the mother can, when superimposed on already established 
fetal changes, produce fetal death, much as has been postulated in the ease 
of hypoxic sheep referred to above. The crucial proof of this is still wanting. 
The evidence at present suggests that the defect in diabetes is in the placenta,*® 
especially since changes have been observed in the infants of prediabetic 
mothers.** 

When, in the course of dystocie labor, there is interference with placental 
exchange, very severe biochemical changes can be produced in fetal blood.*° 
Marked blood pH depression is then associated with very low oxygen contents 
and saturations and marked pCO, increases. The mothers in this ease also 
exhibit the acidotic changes related to difficult labor, and again it must be 
presumed that these aggravate the the fetal state. 


Conclusions 


What then is the meaning of a depression of fetal blood pH—fetal aci- 
dosis? In all likelihood, it is a finding much like an elevated white blood cell 
count. It may be entirely incidental and without pathological significance, 
although this is distinctly unusual. It may be the response to an exogenous 
stimulus such as ammonium chloride, and well within the adaptive capacities 
of the newborn. Finally, it may reflect a serious morbid state. Only an 
estimation of the clinical state in which the lowered fetal pH is found, and a 
determination of the other variables, which are inextricably related to it in 
respiratory chemistry, can make possible a proper evaluation of its significance. 
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FETAL BLOOD STUDIES 


XII. On the Relationship Between the Position of the Oxygen 
Dissociation Curve of Human Fetal Blood and 
Adult-Fetal Hemoglobin* 


Harry Prystowsky, M.D., GAINESVILLE, FLA., 
ANDRE HELLEGERS, M.D., AND JULIAN CoTTEerR, M.D., BALTIMORE, 
Mb., AND PAuL Bruns, M.D., DENVER, CoLo. 


(From the Department of Obstetrics and Gynecology, University of Florida College of 
Medicine, the Department of Obstetrics, The Johns Hopkins Hospital and University, and the 
Department of Obstetrics and Gynecology, University of Colorado School of Medicine) 


S PART of a program designed to gain an understanding of how the 

fetus in utero becomes adjusted to an intrauterine environment in which 
the oxygen tension is of the order of 40.0 mm. Hg,! it was considered impor- 
tant to evaluate certain characteristics of human fetal blood. As an out- 
growth of these studies, data were accumulated on the relationship between 
the position and shape of a series of oxygen dissociation curves constructed 
on human fetal blood and the’ quantity of adult and fetal hemoglobin present 
in each sample. The results obtained from the substance of this report. 


Material and Methods 


Observations are reported on 12 newborn infants all delivered on tthe 
obstetrical service of The Johns Hopkins Hospital. Following delivery of 
the infant, the umbilical cord was doubly clamped and eut, and the placenta 
delivered. A sample of blood, 45.0 ml., was drawn from the umbilical vein 
into an oiled syringe containing 5.0 ml. of an oxalate-fluoride mixture (2 per 
cent K.C.0O, and 0.6 per cent NH,F). After the needle was removed the 
syringe was capped. Another 3.0 to 4.0 ml. was then collected from the um- 
bilical vein or from fetal vessels on the surface of the placenta into a dry 
syringe and transferred to a bottle containing citrate. This latter specimen 
was obtained for adult and fetal hemoglobin analysis. 

In the preparation of the fetal oxygen dissociation curves, determinations 
were made of the percentage oxygen saturation of the blood at five different 
oxygen pressures (about 10, 20, 35, 45, 55. mm. Hg). Between 5.0 and 10.0 ml. 
of blood was introduced into each ofseveral tonometers of 250 ml. capacity 
and filled with gas mixtures containing differing amounts of oxygen; suffi- 
cient carbon dioxide was added to each tonometer so that the CO, pressure 
would be 30.0 + 2 mm. Hg on equilibration. These pressures of carbon dioxide 
were chosen since we determined experimentally that with these a pH of 7.40 
+ 0.02 would be obtained in most cases. The tonometers were rotated in a 


*This investigation was supported ir part by research grants H-3182 and H-4264, United 
States Public Health Service. 
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water bath at 38° C. About 10 minutes after they were put into the bath, the 
stopcock of each was opened just beneath the surface of the water in the 
bath, and some gas allowed to escape so that the total gas pressure in the 
tonometers at equilibrium would be atmospheric. Thereafter, the rotation of 
the tonometer in the bath was continued for another 20 minutes; equilibrium 
between blood specimens and gases was established in that time. Samples of 
blood were withdrawn from the tonometers into well-oiled syringes by means 
of a needle thrust through the rubber stoppers that closed one end of the 
tonometers. 

The larger fraction of the sample was transferred to a centrifuge tube 
partially filled with oil; as the blood entered the tube under the oil the level 
of the oil rose so that a layer remained to cover the blood. Cells and plasma 
were separated by centrifugation. The carbon dioxide content of each plasma 
sample, drawn from the centrifuge tube and transferred to the Van Slyke 
pipette by means of an oiled syringe, was determined by Van Slyke’s man- 
ometric method on 0.5 ml. samples. All of the determinations of CO, content 
were done in duplicate. The percentage of carbon dioxide in the tonometer 
gas was determined with the Scholander apparatus. 


OXYGEN DISSOCIATION CURVES CONSTRUCTED 
ON THE BLOOD OF FOUR HUMAN FETUSES 


a. DIFFERENT PERCENTAGE OF 
FETAL HEMOGLOBIN 


b. SAME PERCENTAGE OF 
FETAL HEMOGLOBIN 


pH 736°0.02 
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Fig. 1. 


The smaller fraction of each equilibrated blood sample was kept in a 
capped syringe and stored in ice until transferred to Van Slyke pipettes for 
the determination of oxygen content.2 All of the determinations of the 
oxygen content were done in duplicate on 0.5 ml. samples. The oxygen 
capacity was determined after the blood was exposed to the oxygen pressure 
in the atmosphere, i.e., blood was placed in a tonometer containing room air 
and was rotated for 30 minutes in a constant-temperature water bath. 

After analysis of the tonometer gas mixtures, the oxygen and carbon 
dioxide pressures were calculated from the barometric pressure after correc- 
tion for the water vapor pressure at 38° C. The pH of each sample was 
calculated by the Henderson-Hasselbalech equation. With these results and 
the percentage saturation of the blood specimens at different oxygen pres- 
sures, dissociation curves were constructed for the fetal bloods, 
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On the sample of blood that was collected and placed in a citrate bottle, 
adult-fetal hemoglobin determinations were made in accordance with the tech- 
nique of Singer and associates.* 


Results 


The oxygen dissociation curves prepared from the blood of 8 fetuses who 
were of the same gestational age fall within the area limited by dotted lines 
in Fig. 1, a and b, and in Fig. 2, a and b. 

In Fig. 1, a, are graphed the dissociation curves constructed on the blood 
of 2 different fetuses, and the points are practically identical. There is, how- 
ever, a difference in the per cent of hemoglobin F present in these blood speci- 
mens of 32.7. On the other hand, in Fig. 1, b, where again there are identical 
curves, the percentage of fetal hemoglobin differs by only 0.6. It is impor- 
tant to mention the fact that the curves graphed in Fig. 1, a, were both con- 
structed at a pH of 7.36 + 0.02 and in Fig. 1, b, at a pH of 7.40 + 0.02. 

In Fig. 2, a and b, are represented dissociation curves constructed on the 
blood of 4 additional fetuses, and in these there are significant differences 
in the points determined. Although there is variation in the positions of 


OXYGEN DISSOCIATION CURVES CONSTRUCTED 
ON THE BLOOD OF FOUR HUMAN FETUSES 


a. SAME PERCENTAGE OF 
FETAL HEMOGLOBIN 


b. SAME PERCENTAGE OF 
FETAL HEMOGLOBIN 
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& 
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these curves, the differences in per cent of hemoglobin F are practically non- 
existent, namely, 0.8 in Fig. 2, a, and 0.7 in Fig. 2, 6b. It appears that the 
differences observed in these curves are best explained by pH variations. For 
example, in Fig, 2, a, the curve farthest to the left is representative of pH 
7.43 + 0.02, the other of pH 7.34 + 0.02; in Fig. 2, b, they are 7.47 + 0.02 and 
7.43 + 0.02 the former curve lying to the left of the latter. 


Comment 


It is well known that there are differences between adult and fetal hemo- 
zlobin but one of the supposedly important physiological characteristics of 
the latter—its increased oxygen affinity—has been seriously questioned by 
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Allen and his co-workers,‘ who demonstrated no difference in the oxygen dis- 
sociation curves constructed on solutions of adult and fetal hemoglobin. In 
spite of such evidence, there have appeared in the recent literature several 
statements which still make mention of the increased oxygen affinity of fetal 
hemoglobin and, moreover, some authors have attempted to correlate the 
position of oxygen dissociation curves constructed on human fetal blood, done 
years ago, with amounts of fetal and adult hemoglobin in umbilical cord 
blood that they have recently measured. It was believed that a different ap- 
proach to this problem would be more meaningful, namely, the construction 
of oxygen dissociation curves at known pH on the same sample of blood on 
which percentages of adult and fetal hemoglobin had been determined. 


From the material presented in this report it appears that the per cent 
of fetal or adult hemoglobin as determined by the alkali denaturation tech- 
nique bears no relationship to the position of the fetal oxygen dissociation 
curve and, furthermore, the data may perhaps explain why there have been 
differences in previously reported curves—they were constructed at a con- 
stant carbon dioxide pressure, whereas the pH was not established. As clearly 
shown, it is most important to measure pH in the construction of curves for 
without this knowledge irregular and unstable curves can be obtained and 
erroneous conclusions might be drawn from their positions. 


Finally, these data do not yield the answer to the finding, well recog- 
nized and established in this laboratory years ago,> and recently confirmed 
under conditions of standard pH*—that the oxygen dissociation curve con- 
structed on human fetal blood lies to the left of that of the mother. Allen 
and associates have spoken of the possible differences in the chemical environ- 
ment of the adult and fetal red cell and in a subsequent report we shall deal 
with a first approach to this aspect of maternal-fetal relationships. 
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SOME EFFECTS OF ROCKING ON PUPPIES SUFFERING 
FROM SEVERE ASPHYXIA* 


W. STEIN, MD.., BROOKLYN, N. Y. 


(From the Department of Obstetrics and Gynecology, State University of New York, Downstate 
Medical Center and Maimonides Hospital of Brooklyn) 


LINICAL experience suggests that a considerable loss of life is caused by 

asphyxia neonatorum. Despite the importance of fetal and neonatal as- 
phyxia to the obstetrician the present-day methods for combating this condi- 
tion are far from satisfactory. For example, the findings of the Special Com- 
mittee on Infant Mortality of the Medical Society of the County of New 
York! indicate the absence of “positive standards for resuscitation equip- 
ment” and, furthermore, that “no scientific work has been performed which 
establishes generally applicable principles of resuscitation.” Moreover, even 
in the widely used method of intermittent positive and negative pressure, safe 
pressure ranges for the newborn have not been established.' 


The present study was undertaken to fest the efficacy of the rocking method 
in the treatment of asphyxia. Different mechanical resuscitation techniques 
are being used in adults suffering from asphyxia. Of the methods commonly 
used in adults, however, only the rocking method is applicable to the newborn 
because injuries to limbs, joints, and internal organs can easily follow the use 
of other methods. Rocking was first applied by Eve? to a 2-year-old child 
suffering from postdiphtheritic paralysis of the diaphragm. The child was 
rocked ten times a minute at an angle of 30 degrees. Cyanosis disappeared 
during rocking and recurred when this procedure was discontinued. Radiologi- 
cal studies showed displacement of the diaphragm amounting to the width of 
one rib in the head up and head down position. Similar observations were 
made on a patient suffering from Landry’s paralysis and an increase of the 
rocking angle to 50 degrees produced greater excursions of the diaphragm.? 


Many studies have been conducted to compare the efficacy of the rocking 
method with other mechanical resuscitation techniques and to evaluate the in- 
fluence of rocking upon pulmonary ventilation. The experiments were con- 
ducted upon fresh human corpses,* on dogs,‘ on adults with voluntary sup- 
pressed respiration® *°; human volunteers were made apneic after breathing 
pure oxygen,’ by hyperventilation, by deep anesthesia,® or by Pentothal and 
curare.® '° Finally, tidal air exchange during rocking was investigated in 2 


*This work was made possible by a grant provided by Air Shields, Inc., Hatboro, Pa., 
through the courtesy of Mr. S. Y. Gibbon. 
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patients suffering from asphyxia which was due to cerebral injury.'' In all 
experiments performed on living subjects adequate tidal volumes were recorded 
during rocking. 

The work outlined above suggests that rocking is fundamentally an effee- 
tive method of maintaining pulmonary ventilation. There remain, however, 
a number of aspects requiring clarification. Among these are the following: 


A. The Effect of Angle and Speed of Rocking—Although there is gen- 
eral agreement as to the optimal angle of rocking at a speed corresponding to 
normal respiratory rates,?° there is less uniformity of opinion relating to the 
ideal speed of rocking. For instance, Gordon and associates* found in fresh 
cadavers that ‘‘at 30 times per minute the volume of each cycle was decidedly 
reduced and the diaphragm tended to remain in the state of sustained inspira- 
tion.’’ In adults it was found that tidal volumes decreased when rocking ex- 
ceeded 10 excursions per minute and simultaneously there was an increase in 
ventilation volume.’ Hemingway and Neil‘ in experiments on dogs were able 
to confirm the increase in ventilation with increased rate of rocking; tidal 
volumes, however, did not decrease, but remained unchanged within rock- 

ing rates ranging from 6.75 to 16.10 exeursions per minute. 


B. The Effect of Rocking on Circulation—It has been recently real- 
ized* ® 1° 12 that the effect of resuscitation upon circulation is a decisive factor 
in influencing the end result of a given resuscitation procedure. Obviously, 
if the blood in the lungs is well oxygenated but is not circulated to vital centers 
such as those in the medulla and if carbon dioxide transport fails, pulmonary 
ventilation by whatever means is of little value. Work with dogs‘ indicated 
that rocking improves cardiac output. Because these studies, with the excep- 
tion of the work mentioned before,’! were not conducted under conditions of 
true asphyxia, however, the problem remains whether following a period of 
asphyxia and myocardial anoxemia the restoration of adequate circulation is 
assisted by rocking. 

C. The Effect on Newborn or Very Young Organisms.—The physiological 
studies referred to above have all been performed on adult humans, dogs, and 
eats. The value of rocking in the newborn is based on clinical observation only. 
This method of resuscitation was first used in the newborn by Forsyth” in a 
ease of neonatal asphyxia and later on in 11 infants suffering from ‘‘white 
asphyxia.’’'* Changes in skin color from white to pink were noted before the 
first gasp was taken and all the infants survived. In another group of eases 
fluoroscopic screenings and films showed changes in pulmonary aeration and 
diaphragmatic movement during rocking.** The changes were noted in apneic 
infants and in those with unsatisfactory respiration; again changes in skin color 
were observed from cyanosis to pink. The use of this method in premature in- 
fants suffering from prolonged apneic spells resulted in full recovery of some. 
In others, rocking improved the infant’s color but death eventually super- 
vened.*> Thus beneficial effects of rocking seem to have been established in 
babies suffering from asphyxia neonatorum; however, no basic investigations 
appear to have been undertaken. | 
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The purpose of present investigations was: (1) to evaluate whether rock- 
ing when used at two different rates but a constant angle can maintain normal 
arterial oxygen saturation in apneic puppies and prevent changes in ar- 
terial blood pressure and ECG tracings; (2) to see whether severely asphyxi- 
ated puppies will recover under the influence of rocking; (3) to elucidate 
some of the effects of asphyxia that are incompatible with recovery by 
rocking; and (4) to study arterial blood pressure and ECG changes which 


occur during the progressive and rapid development of asphyxia prior to the 
beginning of rocking. 


Material and Methods 


Puppies about 6 weeks old and weighing from 2 to 5 pounds were used. 
It was felt that conditions and response to treatment in puppies correspond 
more closely to those in infants than do those of adult animals. In addition 
puppies could be easily accommodated in the electrically run rocking apparatus* 
which was originally devised and is being used for resuscitation of the new- 
born. This rocking device permits a maximal angle of 30 degrees and an ad- 
justable rocking rate of 12 to 32 exeursions per minute. 


The puppies were lightly anesthetized by intraperitoneal or intravenous 
administration of pentobarbital (45 to 90 mg. of Nembutal). Polyethylene 
tubing was introduced into an exposed external carotid or a femoral artery and 
attached through a threeway stopcock to a Statham strain gage. Arterial blood 
pressures and electrocardiograms (Lead II) were recorded with a Sanborn 
direct writer and amplifier. Apnea was produced by intra-arterial administra- 
tion of suceinyleholine chloride (0.25 to 0.5 mg. of Anectine). Arterial blood 
samples were withdrawn during various stages of the experiments and always 
replaced with an equal amount of fresh dog blood. Carbon dioxide and oxygen 
contents as well as oxygen capacity and saturation were analyzed by the Van 
Slyke-Neill manometric method. Hemoglobin was estimated by means of a 
Lumetron hemoglobin and glucose meter, pH was estimated in most experi- 
ments with a Beckman pH Meter. 


The experiments were divided into two groups: In Group I an intra- 
tracheal tube was positioned and rocking was commenced simultaneously with 
the administration of succinyl chloride. This group was subdivided into: (a) 
5 animals which were rocked at the rate of 16 excursions per minute (Group 
1,A, Table I) and (b) 5 animals which were rocked at 32 excursions per min- 
ute (Group I,B, Table II). The angle of rocking in this entire group was the 
maximal available of 30 degrees. Prior to the administration of succinyl chlo- 
ride and throughout all experiments arterial blood pressure recordings were 
taken together with ECG tracings (Lead II). Arterial blood samples were 
withdrawn before the experiment, about 5. minutes after the beginning of rock- 
ing, again about 10 minutes after the beginning of rocking, and, finally, on re- 
covery. In animals which died blood samples were also taken just prior to 
death. 


In Group II, consisting of 22 experiments, tracheotomy was performed fol- 
lowed by introduction and fixation of an endotracheal cannula. Severe as- 
phyxia was permitted to develop. Arterial blood pressure and ECG recordings 
(Lead II) were taken prior to injection of succinyl chloride and immediately 
‘ollowing the administration of this substance, until some time after the com- 
mencement of rocking. At later stages of the experiments recordings were 


*The Rockette, furnished by Air Shields, Inc., was used in all experiments. 
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taken in some puppies continuously and in others intermittently. Arterial 
blood samples were withdrawn prior to experiments, just prior to commence- 
ment of rocking, and some time after recovery. In some animals blood samples 
were also taken 5 to 10 minutes after rocking was started. Deterioration of 
arterial blood pressure levels and of ECG tracings and duration of apnea were 
the criteria which influenced the timing of commencement of rocking. The 
rocking machine was used at 32 excursions per minute and at an angle of 30 
degrees. 


Results 


In all experiments apnea set in 40 to 90 seconds following succiny] chloride 
administration. 


FINDINGS IN Group I.—On examination of the experiments in which rock- 
ing was instituted simultaneously with the injection of succinyl chloride (Group 
1), it was found that only 2 out of 5 animals rocked at 16 excursions per minute 
survived (Group I,A, Table I), whereas all of the 5 puppies rocked at 32 per 
minute lived (Group I,B, Table Il). The surviving puppies were observed for 
4 weeks and their development and behavior appeared normal. 


+ 


Fig. 1.—Experiment 4, Table I. ECG tracings (Lead II) of a dying puppy with well-oxygen- 
: ated arterial blood. Arterial blood pressure zero. 


Changes in gas content of arterial blood: In all animals except one (Ex- 
periment 2, Table II) a drop in oxygen saturation was noted within about 5 
minutes after succinyl chloride was given despite the fact that those animals 
were rocked. Among the survivors the saturation varied from 82.2 to 21.2 per 
cent at the 5 minute interval (normal values 94 to 98 per cent). In 5 of the 
7 survivors blood samples were also taken after rocking had lasted 10 minutes 
or more. In 3 of these the saturation had increased, varying from 40 to 98.1 
per cent. In the other 2 the change in saturation was less than 3 per cent. 
Coinciding with the decrease in oxygen saturation, there was a rise in carbon 
dioxide content. On recovery from the asphyxia induced by succiny! chloride, 
pronounced hyperpnea was frequently found as evidenced by the low final 
carbon dioxide contents listed in Tables I and II. 

In 3 animals which died when rocked at 16 revolutions per minute, oxygen 
saturation fell after 5 minutes of rocking to levels of 13.2 per cent or less, con- 
siderably below the lowest observed in survivors. It is of interest that in spite 
of further and very marked deterioration in the condition of the animals as 
signified by zero blood pressure levels and chaotic electrocardiographie patterns, 
the color of blood in the polyethylene tubing leading into a femoral artery 
changed from almost black to bright red prior to death. Arterial blood sam- 
ples taken at this terminal stage showed a dramatic increase in oxygen satura- 
tion varying from 76.8 to 96.7 per cent. There was a simultaneous drop in 
carbon dioxide. 

_ It appears from these data that (1) rocking can maintain puppies alive 
in spite of succinyl chloride-induced apnea lasting 11 to 36 minutes, (2) rock- 
ing at a rate of 16 excursions per minute and at an angle of 30 degrees is prob- 
ably less effective than at the rate of 32, and (3) blood gas contents, after 
having become abnormal initially, improved with continued rocking. 
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FINDINGS IN Group II.—In 22 experiments rocking was begun only after 


a severe degree of asphyxia had been induced (Group II). 
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Puppies Which Survived.— 


Eleven puppies survived; the data on 8 of these are presented in Table IIT. 
The findings on the remaining 3 puppies were similar but the gas analysis data 
were less complete. The duration of apnea prior to rocking varied from 144 
to 5 minutes and was above 3 minutes in the majority of cases. In addition 
apnea during rocking lasted from 10 to 22 minutes. 


SESE 


Fig. 4.—Experiment 6, Table III. A, Control. Normal arterial blood pressure, ECG, 
and gas analysis. B, Following recovery and discontinuation of rocking. Normal arterial 
blood pressure, ECG, and gas analysis. 


+ 


+ 


: 

Fig. 5.—Just prior to rocking. After 1 minute and 30 seconds of apnea: low blood pressure, 

idioventricular rhythm, elevation of the S-T segments, oxygen saturation 0 per cent. 


Changes in gas content of arterial blood: In puppies which recovered 
arterial oxygen saturation just prior to the commencement of rocking varied 
from 0 to 4.2 per cent and in most cases was below 4.2 per cent. Pronounced 
elevation of carbon dioxide and fall in pH accompanied these changes (Table 
III). Arterial oxygen saturation increased during rocking, but in experiments 
. in which blood samples were obtained after about 5 minutes of rocking, the 
; values were still low, varying from 66.5 to 47.6 per cent. Despite the low oxy- 
: gen saturation of the arterial blood, carbon dioxide contents became markedly 
| reduced as early as 5 minutes after rocking had begun. As spontaneous respira- 
tion gradually returned and rocking was continued oxygen saturation values 


1 
160- : 
A 4 
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‘ 
| 
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increased toward normal and carbon dioxide contents continued to fall. With 
discontinuation of rocking hyperpnea supervened and carbon dioxide contents 
fell further. 


Cardiovascular changes: Arterial blood pressures were markedly reduced 
before rocking had begun, varying from 90/10 to 25/15. ECG tracings dis- 
played patterns of myocardial ischemia or myocardial injury. 


Whereas improvement in arterial oxygen saturation was relatively slow, 
changes in arterial blood pressures and ECG tracings were rapid and quite 
remarkable. Blood pressure tracings which showed very low levels prior to 
the beginning of rocking reached normal values after a few minutes of rocking. 
Coneurrently there was a very impressive improvement in electrocardiographie 
tracings (Table ITI). 


Fig. 6.—Experiment 7, Table III. A, Control. Normal arterial blood pressure, ECG, 
and gas analysis. B, Following recovery and discontinuation of rocking. Normal arterial 
blood pressure, ECG, and gas analysis. 


+ +34 
+ + 7 
i 


Nig. 7.—Just prior to rocking. After 2 minutes of apnea: low blood pressure, nodal rhythm 
with atrial dissociation, oxygen saturation 0 per cent. 


Following recovery final gas analysis, arterial blood pressure recordings, 
and eleectrocardiographic tracings corresponded closely to those of the controls 
with the exception of the reduction in arterial carbon dioxide contents. Blood 
pressures and electrocardiograms remained normal during the time (10 minutes 
‘o 3 hours and 42 minutes) which elapsed from the discontinuation of rocking 
‘0 sacrifice of the animal (exception, Experiment I, Table IIT). 


Some of the recordings depicting the deterioration of arterial blood pres- 
sures and ECG tracing (Lead II) during anoxemia and their return to control 
{findings subsequent to recovery by rocking are shown in Figs. 2 to 7. 
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Puppies Which Died.— 


In the 22 experiments in which rocking was induced only after a severe 
degree of asphyxia had been produced (Group II), 11 animals died. In 7 the 
arterial blood pressures were zero before rocking was begun. In 4 of the 11 
blood pressures and ECG tracings were comparable to those found in the ani- 


mals which survived. In 2 of these 4, however, the duration of apnea ex- 
ceeded 5 minutes. 


Cardiovascular Effects of Asphyxia Prior to. Rocking 


Arterial Blood Pressure and Heart Rate.——The arterial blood pressure and 
heart rate during the rapid development of asphyxia prior to the beginning of 
rocking displayed certain uniform changes in Group II. 

A marked elevation of the systolic and diastolic blood pressures was found 
in 20 puppies* during the stage of markedly decreased respiratory activity 
which followed the administration of succinyl chloride and preceded apnea. In 
more than half of the cases (13 puppies) the systolic blood pressure rose more 
rapidly than the diastolic. A decline in blood pressures, however, occurred in 
some cases even during this stage. 

A marked fall in blood pressure took place during apnea in all experiments. 
Initially during the early stages of apnea in over half of the cases (12 puppies) 
the systolic blood pressure was falling somewhat more rapidly than the diastolic, 
but with further progress of apnea a precipitate fall in the diastolic blood pres- 
sure was usually noted. Subsequent to the pronounced drop in the diastolic 
blood pressure a similar decline in the systolic blood pressure was found. No 
correlation could be established between the degree of fall in blood pressure 
and the duration of apnea, though with prolonged apnea zero levels were even- 
tually reached. 

Changes in heart rate were characterized by the development of brady- 
cardia. Already during the stage preceding apnea a decrease in the heart rate 
was present in 20 cases and a pronounced bradycardia developed in all puppies 
during apnea. A definite correlation was found between the development of 
marked bradyeardia and the levels of the diastolic blood pressure. Thus, a 
considerable or a very pronounced decrease in heart rate was associated with 
a low diastolic blood pressure and usually concomitantly with a sudden marked 
drop of the latter. Changes in the systolic blood pressure were less uniform at 
this stage: whereas in 13 cases it was below control levels, in 9 it was as high 
as or slightly higher than in controls. 


Electrocardiogram.—During hypoxemia and hypercapnia prior to rocking 
there were characteristic changes with regard to rhythm, conduction, and volt- 
age. 

Changes in cardiac rhythm and disturbances in sinoventricular conduc- 
tion were almost constant findings. In some eases more severe disturbances 
Boot to less severe ones pointing to a transient recovery of the pacemaker. 

lectrocardiographie tracings (Lead IT) often revealed patterns similar to 
those encountered in myocardial ischemia and myocardial damage. 

Idioventricular rhythm occurred in 12 cases, in one case during the early 
stages, and in 11 eases during the late stages of apnea. Among the latter 11, 
spontaneous recovery of the pacemaker took place in 5 eases. First- to second- 
degree heart block was present in one case and A-V dissociation in 5. 

Electrocardiographic changes apart from these conduction disturbances 
consisted in marked slowing of S-A rhythm, in diminution of P waves and R 


*This group includes 8 puppies presented in Table III, 3 additional oe which survived 
‘ut on which the data were not tabulated, and eleven puppies which d 
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with widening of QRS complexes in some instances. Elevation of the S-T seg- 
ments was commonly found, appearing mainly during the early but also during 
the late stages of asphyxia. There was depression of the S-T segment in one 
experiment only. 

A constant finding was a marked increase in T wave amplitude with ocea- 
sional widening of the base; these changes were commonly found even prior 
to the onset of apnea and became maximal during apnea. With further con- 
tinuation of apnea a gradual fall in T wave amplitude was noted in most in- 
stances. T waves became inverted in only one case with subsequent elevation. 

In 3 experiments, potassium in the arterial peripheral blood was deter- 
mined in controls and during the stage of maximal T wave elevation; the values 
were almost identical. 

Ventricular fibrillation was not found in any of the experiments whether 
the animal survived or died. 


det 


A. 


Fig. 8.—Experiment 1, Table III. Maximal T wave elevation (Lead Il). A, Control. B, 
During apnea. 


Comment 


Effects of Pentobarbital and Succinyl Chloride—In evaluating changes ob- 
served during this study it is necessary to discern the reactions induced by 
very abnormal gas contents from those possibly brought about by drugs used in 
the experiments. The changes in the arterial blood pressure are thought not 
to be due to anesthesia (pentobarbital) for the blood pressure becomes stabi- 
lized shortly after barbiturate administration. In addition barbiturates exert 
a depressive action directly upon the respiratory center; the favorable fects 
of rocking occurred despite this action. 

Succinyl chloride produces myoneural blockade. Cardiovascular changes 
have also been observed when succinyl chloride was used following barbiturate 
administration. Increases in systolic and diastolic blood pressures during the 
entire period of drug action were a constant finding. The degree of the increase 
in the arterial blood pressures ranged from minimal’® to moderate.‘*?* The 
heart rate was found to be unchanged,’ slightly increased,'* '° or somewhat 
slowed.'? Occasionally nodal rhythm or ventricular extrasystole was noted.'” *” 
No changes were reported in T waves or S-T segments. Thus, only the rise in 
blood pressure, slight changes in heart rate, occasional nodal rhythm, or ven- 
tricular extrasystole encountered in this study could be attributed to the 
action of succinyl chloride. 

In the present study of the effects of asphyxia as well in those reported in 
the literature,?°** cardiovascular and electrocardiographic changes were far 
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from minimal. Furthermore, in the cases of Group I (Tables I and II) in 
which rocking was instituted simultaneously with an injection of succinyl chlo- 
ride and severe asphyxia did not develop, the arterial blood pressures if raised 
at all showed only a moderate increase. In Group II, however, in which severe 
asphyxia developed following succinyl chloride administration, a very consider- 
able increase in the systolic and diastolic blood pressure was present during the 
stages prior to the onset of apnea. It appears, therefore, that a marked increase 
in blood pressure occurred independently of the drug action. Moreover, slight 
electrocardiographie changes in Group I occurred only in the presence of de- 
creased oxygen saturation and were absent otherwise. On the basis of these 
data it is felt that the predominant changes in blood pressure and all changes 
in electrocardiographic tracings were due to severe hypoxia and hypercapnia 
rather than to succinyl] chloride. 

Criteria Incompatible With Recovery by Rocking.—The analysis of find- 
ings in 9 of 11 puppies which died in Group II implied certain criteria which 
were incompatible with recovery by rocking: (1) arterial blood pressures at 
zero levels in conjunction with ECG patterns suggestive of myocardial injury; 
(2) apnea of more than 5 minutes preceding rocking. 

Severe electrocardiographic changes in themselves merely denoted prox- 
imity of the ‘‘point of no return,’’ for some animals with pronounced abnor- 
malities survived and others with comparable changes died. 

The maximum duration of apnea prior to rocking which was compatible 
with survival appeared to be about 5 minutes. Thus, only one of the 11 puppies 
which survived had apnea of 5 minutes prior to rocking whereas 5 of the 11 
puppies which died had apnea exceeding 5 minutes. 

A constant, sudden, and marked increase in arterial oxygen saturation oc- 
curred during the terminal stages in the animals in Group I,A (Table I) which 
died. This interesting observation is mentioned without explanation. 


Variations in the Development of Severe Asphyxia; Survival Due to Rock- 
ing—lIt is obvious that adequate oxygen saturation and absence of excessive 
carbon dioxide are essential for the survival of the respiratory and other vital 
brain centers. The literature suggests, however, that young organisms are more 
resistant to anoxia than adult animals. For instance, it has been found that 
newborn and young mice exposed among other things to hydrogen cyanide, ear- 
bon monoxide, and suffocation in a closed bottle were considerably more resist- 
ant to asphyxia than mature mice.”* In experiments on newborn, young, and 
adult dogs the resistance of heart and brain to anoxia decreased with age. 
During complete arrest of cerebral circulation very young puppies were able 
to maintain their respiratory mechanism seventeen times as long as adult dogs 
and ‘‘funetional reeovery’’ was about 400 per cent greater.”* 

Despite the increased tolerance to asphyxia in young organisms indicated 
by these studies, it is certain that our puppies would not have survived with- 
out the use of rocking. Although this procedure did lead to recovery of many 
puppies, the experiments of Group I indicated that rocking was not able to 
maintain arterial oxygen saturation in the majority of apneic puppies when 
used at the rate of 16 or 32 revolutions per minute and at an angle of 30 
degrees. For instance, in Experiment 5 (Table II), oxygen saturation was only 
21.2 per cent 8 minutes after the rocking was begun. Nor was rocking able to 
inerease rapidly oxygen saturation in asphyxiated puppies in Group II. For 
instanee, in Experiment 2 (Table III) arterial oxygen saturation was 47.6 per 
cent 5 minutes after the beginning of rocking. It is, however, likely that with 
the use of exogenous oxygen a more rapid oxygenation could be achieved and 
one experiment conducted along these lines seemed to support this contention. 

The variations in the rapidity with which severe hypoxia, hypercapnia, 
and ECG changes supervened in the 22 experiments of Group II were consider- 
able. The correlation between duration of apnea, changes in gas composition 
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of arterial blood, blood pressures, and ECG tracings varied. Thus, severe 
changes occurred in some experiments as early as approximately 2 minutes and 
in others 4 to 5 minutes following the onset of apnea. For example, systolic 
and diastolic blood pressures dropped to 25/15 after 2 minutes of apnea in dog 
7 (Table III), but were 53/30 after 5 minutes of apnea in dog 2 (Table III). 
In both instances ECG changes were present and the degree of asphyxia was 
profound at the time the pressures were measured. Variations in the rate at 
poo asphyxia and its cardiovascular effects developed are implied by these 
ata. 

The two rates of rocking used in Group I do not permit any statistical 
conclusions with regard to greater efficacy of one or the other, though all ani- 
mals survived when 32 excursions per minute and 2 out of 5 when 16 excursions 
per minute were used. The rate of rocking at 32 excursions per minute 
used in Group I,B and Group II exceeded by far the physiological respiratory 
rate of puppies. It has been asserted* * * 14 that rocking exceeding the physi- 
ological respiratory rate will bring about a too extensive removal of carbon 
dioxide and may lead to acapnia. Certainly hypocapnia resulted when the pup- 
pies were rocked 32 times per minute in Group II. This persisted during re- 
covery because hyperpnea supervened. Whether these changes were injurious 
could not be stated; however, all animals which survived did so despite con- 
siderable reduction in carbon dioxide. 

Furthermore, the experiments suggested that rocking could maintain the 
vital brain centers in spite of hypoxia. In Group I for instance although ar- 
terial oxygen saturation was reduced and apnea lasted 11 to 36 minutes, the 
puppies which recovered showed normal development during the 4 weeks’ ob- 
servation period. Moreover, in Group II, in which the puppies had developed 
most profound asphyxia and concomitant cardiovascular deterioration before 
being rocked, there were normal gas analyses, blood pressures, and electrocardi- 
ographic tracings following rocking (Table III). These values remained nor- 
mal (exception, Experiment I, Table III) as long as 3 hours and 42 minutes 
after rocking had been discontinued and spontaneous respiration had been es- 
tablished. It appears, therefore, that vital centers in puppies of Group I re- 
mained undamaged; it is likely that these centers were undamaged also in pup- 
pies of Group IT despite the severity and the duration of asphyxia. 


Cardiovascular Changes.—Asphyxia always produced cardiovascular 
changes. Abnormalities in electrocardiographic tracings, especially with regard 
to increase of T wave amplitude, elevation of the S-T segment, and various dis- 
turbances of conduction, as well as alterations in arterial blood pressure levels, 
were in certain respects similar to those displayed in adult dogs in which anox- 
emia was slowly induced by means of a rebreathing technique.?® ?* 

As shown in the results, the marked elevation of systolic and diastolic blood 
pressures during the hypoxic stages prior to rocking was followed during apnea 
by a moderate fall of both blood pressures leading subsequently to a precipitate 
fall in the diastolic and then in the systolic blood pressure. 

Marked bradycardia was usually found in association with a rapidly falling 
diastolic blood pressure and was always found in the presence of a low diastolic 
pressure. 

It was pointed out previously that rocking apparently maintained the vital 
brain centers in the medulla. The question arises, therefore, whether the avail- 
able arterial oxygen saturation, though low, was nevertheless adequate to main- 

- tain the vital brain centers or whether some other factors were involved. As 
indicated previously, rocking failed to prevent a marked drop in oxygenation 
in Group I and to raise rapidly the oxygenation in Group II. In contradistine- 
tion, arterial blood pressures remained normal and electrocardiographie tracings 
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showed only slight if any changes in Group I despite the reduction in arterial 


oxygen saturation and improved rapidly and markedly shortly after the onset 
of rocking in Group II. 


Moreover, in experiments of Group II where correlation of blood pressures 
and ECG tracings with gas analysis was possible, marked improvement of pres- 
sures and electrocardiograms was present though arterial oxygen saturation 
values were still low, as for instance in Experiments 2, 3, and 4 (Table III). 


Fig. 9.—Experiment 8, Group II, Table III. Rapid improvement of arterial blood pres- 
sure and ECG tracings (Lead II). A, Control. Normal arterial blood pressure, ECG, and 
gas analysis. B, Just prior to rocking. After 3 minutes of apnea: oxygen saturation 3 per 
cent, very low arterial blood pressure, sinus arrhythmia with bradycardia, occasional nodal 
escape, S-T segment elevated. 
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B. 
Fig. 10.—A, Three minutes after beginning of rocking: arterial blood pressure and ECG 


almost identical with control. B, Following recovery and discontinuation of rocking. Total 
duration of apnea 22 minutes: normal arterial blood pressure, ECG, and gas analysis. 


woe 


It is believed, therefore, that maintenance of arterial blood pressures and pre- 
vention of the development of marked ECG changes in Group I, as well as 
rapid improvement of pressures with disappearance of pronounced ECG 
changes in Group II (both at low oxygen saturation values), was a reflection 
of changes in hemodynamics produced by rocking. This improvement in cireu- 
lation apparently maintained the transport of the available oxygen to the vital 
brain centers and the myocardium, contributing in an important way to the 
recovery of the puppies. The contention that rocking influences the cardio- 
vascular system is supported by experimental work of others. Eve® cited per- 
sonal communications by Hill to the effect that rocking can maintain cerebral 


cireulation and ecardiae output in dogs has been found to be increased with 
rocking.* 
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The experiments have suggested that the effect of rocking upon circulation 
was an important factor contributing to the survival of the puppies. This 
stresses the possibility that a similar cardiovascular effect might be achieved 
when babies with asphyxia neonatorum or respiratory difficulties are rocked. 
Clinieal observations in the newborn exposed to rocking which were cited be- 
fore,!?-> especially with regard to changes in the color of the skin occurring 
prior to the onset of respiration, suggest that rocking exerts in babies a similar 
cardiovascular effect. There is, therefore, some basis for the belief that rocking 
may enhance the chances of recovery in babies with asphyxia neonatorum. 


Summary and Conclusions 


Rocking as a resuscitation procedure was evaluated in 32 anesthetized pup- 
pies made apneic by means of succinyl! chloride. 

It appears from this study that rocking following a period of severe as- 
phyxia was able to restore adequate circulation within a short time, to reverse 
electrocardiographie abnormalities, to eliminate retained carbon dioxide, and 
to resuscitate a number of animals. This method used at specific rates of rock- 
ing and at a certain angle did not, however, maintain or rapidly increase ar- 
terial oxygen saturation. Certain criteria incompatible with recovery by rock- 
ing were identified. 

On the basis of these observations it is felt that the rocking method has 
merit for use in the newborn and deserves, therefore, further investigation. 


I should like to express my gratitude to Dr. Arthur Siebens, Department of Physiology, 
State University of New York, Downstate Medical Center, for his generous help and advice, 
and to Dr. Alfred Steinman, from the Cardiological Department of Maimonides Hospital, for 
his help in reviewing the ECG tracings. Dr. Leonard S. Weiss collaborated in the first 
experiments of this project. 
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PERINATAL MORTALITY* 
A Four-Year Study in a Private Hospital 


James T. Downs, III, M.D., anp Kuritecz, M.D., 
Da.ias, TEXAS 


(From the Department of Obstetrics and Gynecology, St. Paul’s Hospital) 


HIS study was stimulated by the initiation, in 1953, of a medical audit in 
the hospital from which the following material was obtained. In the course 
of the audit, some preventable features in perinatal mortality were noted, so a 


complete analysis of fetal deaths over a 4-year period was undertaken, the 
results of which are reported here. 


Materials and Methods 


The patients of the obstetrical service of this 400 bed hospital were ex- 
clusively white. There were approximately 20 per cent clinic cases and 80 per 
cent private cases, equally divided between specialists and general practitioners. 

All fetal deaths at 20 weeks or more which oceurred in the hospital and 
others that were known up to a period of 30 days were reviewed for the years 
1952 through 1955. Information was obtained from hospital charts, delivery 
room logs, hospital reports, and autopsy protocols The majority of fetal weights 
were obtained from nursery scales and the remainder from autopsy measure- 
ments. In 72 cases, no weight was recorded. 

In the years 1952-1955 there were 15,784 deliveries, with 301 multiple 


oo including 2 sets of triplets. There were 472 fetal deaths and 3 maternal 
deaths. 


Results 


Mortality—Fig. 1 presents the number of deliveries in each of the 4 years 
under study and the corresponding mortality rate encountered. While the 
number of deliveries increased over this period by 25 per cent, the percentage 
of perinatal deaths fell from 3.64 to 2.36 per cent (uncorrected). This decrease 
occurred mostly in the intrapartum deaths, an area where obstetric skill and 
judgment can be most effectively utilized. 

Three mothers died, and 2 of their infants. A mother with advanced 
rheumatic heart disease died about one week after delivery of a surviving pre- 
mature infant. A second mother and a baby succumbed to amniotic fluid 
embolism, proved by autopsy, and a third mother died ante partum from 


eclampsia. The infant was delivered by postmortem cesarean section, but was 
stillborn. 


Survival by Weight—Of the 472 infants that died perinatally, 190, or 
40 per cent, weighed below 1,500 grams, a weight usually incompatible with 


*Presented at a meeting of the Texas Association of Obstetricians and Gynecologists, 
‘ialveston, Texas, Feb. 15, 1958. 
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extrauterine life. An additional 105, or 22 per cent, weighed below 2,500 grams, 
a weight still below that of usual survival. Thus, 62 per cent were either pre- 
mature or previable, demonstrating that prematurity is the major cause of or 
contributing factor to perinatal mortality. 


The percentage of deaths of infants in each weight category is shown in 
Fig. 2, which strikingly illustrates the effect of weight on survival. There were 
no survivors in the 500 gram or below category; 87 per cent died in the 500- 
1,000 gram category. From that point on, the curve drops sharply, and above 
2,500 grams the deaths amount to 1 per cent or less of the total births. 


There were only 4 deaths in the over 4,500 gram category, which contained 
163 infants, or 2 per cent, indicating slight additional risk to the larger infant. 


NUMBER OF DELIVERIES 


3.23 


150 


NUMBER OF DEATHS 


1952 1953 1955 


Fig. 1.—Stillbirths, intrapartum and neonatal deaths compared with number of deliv- 
eries by year. The small figures in the lower portion of the bar graph represent antepartum, 
intrapartum, and neonatal deaths in descending order. 


Parity—Fig. 3 illustrates the distribution by percentage of the various 
categories of parity in the entire group delivered and in the group with fetal 
deaths. Although there is no wide divergence in the two groups, it can be seen 
that parity of five or more carries an increased fetal risk, and that the first and 
second pregnancies are less likely to result in fetal death. 


Causes of Death—Table I presents the causes of fetal deaths, divided 
according to stillbirths and neonatal deaths. The individual categories will be 
considered in detail later. 


There were 141 autopsies performed in this entire group, about 85 per 
cent of which revealed a cause of death. This is no criticism of the pathologist 
but indicates the extreme difficulty encountered in autopsies of infants, such as 
autolysis, nonspecific changes secondary to anoxia, and failure of demonstrable 
morbid changes to develop prior to death. 


As seen in Table I, there were 162 deaths whose cause could not be deter- 
mined. These included a large number of deaths of previable premature 
infants, antepartum deaths in utero, some near-term neonatal deaths in which - 
no definite clinical diagnosis was reached, and a few in which autopsy findings 
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were inconclusive. This is the largest category in the Table and indicates that 
more intensive clinical and pathological studies should be utilized for full 
understanding of the causes of fetal deaths. 


Atelectasis, hyaline membrane, or nonexpansion of the lungs was con- 
sidered to be the cause of death in 85 eases, and unquestionably contributed to 
the deaths in some of the other groups, particularly in the undetermined group. 
Sixty-nine, or 85 per cent, of the deaths in this group were those of infants 
weighing below 2,500 grams, and significantly, there were no deaths attributable 
to this cause in infants that weighed more than 4,000 grams, implying that this 
is largely a problem of prematurity. 
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Fig. 2.—Mortality percentage in relation to fetal weight. 


TABLE I, Causes or* DEATH 


CAUSE OF DEATH | STILLBIRTH| NEONATAL| TOTAL | 


Atelectasis 85 85 
Congenital defects 40 57 
Cord complications 6 41 
Abruptio placentae 13 38 
Placenta previa 6 8 
Toxemia 5 25 
Injury 17 20 
Infection (includes 1 case of toxoplasmosis) 11 16 
Erythroblastosis (Rh) 18 
Diabetes mellitus 

Undetermined 


Total 


| 
\ 
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Congenital anomalies composed the third largest group, consisting of 57 
eases. There were 18 different anomalies, including meconium ileitis in 2 
instances, osteogenesis imperfecta, scleroderma, mucoviscidosis, and holoacardius 
amorphus in one instance each. The most frequently encountered anomaly was 
anencephaly in 16 eases, followed closely by congenital heart abnormality in 
15. Meningocele, hydrocephalus, spina bifida, and microcephaly occurred in 
16 cases. Thus, with our present knowledge, these 57, or 12 per cent, are in a 
group that is not preventable. 

Cord complications accounted for 41 deaths, or 8.6 per cent. Prolapse of 
the cord was present in 20 cases and resulted in 16 stillbirths. Of the 4 infants 
delivered alive, 3 died shortly from anoxia surrounding the accident, and the 
remaining one died in 4 days from intracranial damage suffered at delivery. 


A4Or Pregnancies with 
fetal mortality 
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Fig. 3.—Total number of pregnancies compared with number associated with fetal death 
according to parity. 


Five infants succumbed to a true knot in the cord, 3 to atresia of the cord, 
and 3 to rupture of a velamentous insertion. Hematoma of the cord was noted 
once, as was cord compression in a cephalic delivery. Entanglement of the 
cord around the fetal parts, such as the neck, legs, arm, or trunk was noted in 
6 cases, and torsion of the cord was suspected as a cause of death in 2 eases. 

Premature separation of the placenta was present in 38 cases, 7 of which 
were at term, and 31 of which resulted in infants below 2,500 grams. Toxemia 
was present in 6 cases, and was accompanied by afibrinogenemia in one and by 
lower nephron nephrosis in another. Cesarean section was performed 5 times, 
all resulting in stillbirths. There were 4 intrapartum deaths which might have 
resulted in live births had section been resorted to sooner. Of some interest 
were 2 cases of placental separation at 30 weeks’ gestation in subseptate 
uteri with no evidence of toxemia. _ 

Placenta previa was present in 8 eases, all with infants below 2,000 grams, 
resulting in 2 stillbirths and 6 neonatal deaths. One cesarean section was done 
in this group. 

The exact role of pre-eclampsia in fetal mortality is difficult to assess with 
accuracy, partly because of the vague nature of the disease and partly because 
of the inaccessibility of prenatal records. In this group of 472 cases, there 
were 77 women with blood pressures of 140/90 mm. Hg while in the hospital. 
Of these, 37 were judged to have pre-eclampsia, eclampsia, or associated hyper- 
tension. 

There were 12 neonatal deaths in this group of 37, and 5 of these were 
considered a direct result of toxemia. This group was composed of 9 primi- 
gravidas and 3 parous women. Five twins were involved. Seven of the infants 
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weighed below 2,500 grams. There was one case of eclampsia and one of 
abruptio placentae. 


There were 25 stillbirths in this group, 20 of which were directly attribut- 
able to the toxemia. There were 3 twins, 2 eases of eclampsia, and 4 of abruptio 
placentae. Only 9 primigravidas were in this group. Six of the 20 infants 
weighed more than 2,500 grams, although 8 were supposedly at term. 
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Fig. 4.—Mortality percentage by weight 7 all infants delivered compared with those delivered 
y breech. 


Twenty infants succumbed to injuries received in labor, at delivery, or in 
efforts at resuscitation. Four term infants were injured at delivery by the 
operator, and one term infant, delivered spontaneously, died in 10 hours from 
intracranial bleeding, as evidenced by grossly bloody spinal fluid. Of the 14 
infants weighing below 2,500 grams, 6 were delivered spontaneously only to 
succumb to various types of injuries, mostly inflicted by resuscitative efforts, 
and usually associated with atelectasis. The remaining 9 prematures had some 
type of operative delivery, usually heroic, such as Diihrssen’s incisions, high 
foreeps, version and extraction, or were associated with breech, face, or trans- 
verse presentations. 


In this group of 20 injured infants, intracranial hemorrhage was present 
in 11, as proved at autopsy, and clinically suspected in 3 others. The remain- 
ing injuries were blown lung in 3, hematoma of the liver or adrenals in 2 each, 
and hematoma of the kidney or heart in 1 each. These latter injuries can 
be attributed largely to resuscitative efforts. 


The total number of infants with hemolytic disease of the newborn during 
these 4 years is not known, but erythroblastosis due to Rh incompatibility 
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resulted in 18 deaths, 10 of which were stillbirths. Various types of manage- 
ment, such as early induction, exchange transfusions, or hormone therapy were 
tried without suecess in some of the 8 who died. 


Sixteen deaths occurred as a result of infectious processes, of which 5 were 
stillbirths and 11 neonatal. Three of the stillbirths occurred in term infants, 
2 in prematures, and all were associated with acute placentitis or omphalitis, 
although the amniotic sac had ruptured previously in only 3. 


Seven of the 11 neonatal deaths were caused by pneumonia or lung abscess, 
usually in conjunction with prematurity or congenital anomalies. One death 
resulted from toxoplasmosis, demonstrated at autopsy. Amnionitis was present 
before delivery in 2 cases, and acute pancreatitis was found at autopsy in one 
premature infant. 


Diabetes in the mother accounted for 2 deaths, both at term, although both 
were controlled cases. 


Breech Deliveries—In the 4 years under study, there were 657 breech 
deliveries, or 4 per cent of the total. There were 100 fetal deaths associated 
with breech delivery, a mortality of 15 per cent. Only 35 of these 100 infants 
weighed more than 1,500 grams, however, and of these 14 were above 2,500 
grams. Fig. 4 gives a comparison of the fetal mortality of breech delivery and 
of all deliveries and illustrates that in infants below 1,500 grams there is no 
difference in mortality rates for breech deliveries and all deliveries. 


Table II shows the causes of death in the 35 infants delivered by the breech 
who weighed over 1,500 grams. The most significant finding is the large num- 
ber of congenital anomalies associated with breech deliveries, comprising 18 
per cent of the fetal anomalies or nearly three times the expected number. 
The mortality rate for injury was about four times the expected, and deaths 
associated with cord complications were twice as numerous as expected. 


TaBLE II. Causes or DEATH IN 35 BreEecH DELIVERIES OF INFANTS WEIGHING OveER 1,500 


GRAMS 
WEIGHT 
1,500-2,500 2,500 GRAMS | 

CAUSE OF DEATH GRAMS PLUS TOTAL % 
Congenital anomaly 4 6 10 28.5 
Not determined 7 1 8 22.8 
Inju 2 2 4 11.4 
Cord complications 2 2 + 11.4 
Toxemia 4 0 4 11.4 
Atelectasis 1 1 2 §.7 
Infection 0 2 1 2.8 
Diabetes 0 1 1 2.8 
Erythroblastosis 1 0 1 2.8 
Total 21 14 35 


Transverse and Compound Presentations—This abnormal presentation oc- 
curred on 23 occasions and 13 of the infants died, resulting in a 57 per cent 
mortality (Table III). Ten of these 13 infants weighed below 1,500 grams, 
however, and 7 of them were delivered alive to succumb in a few hours to a 
few days to atelectasis and/or injury. Prolapsed cord occurred in the delivery 
of 4 of the 10 previable infants. A 1,644 gram infant was delivered by version 
and extraction and succumbed in 42 hours from atelectasis. Two term infants 
were stillborn, one born by cesarean section after intrapartum death, and the 
other delivered stillborn after spontaneous conversion. Both of these could 
have been saved by earlier section. 
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TaBLE IIIT, Ferrau Deatus In RELATION TO OBSTETRIC COMPLICATIONS AND TREATMENT 
MEASURES 


TOTAL FETAL MORTALITY 

NO. DEATHS (%) 
Transverse and compound presentations 23 13 57.0 
Face presentations 18 4 22.0 
Multiple births 301 35 11.5 
Midforeeps’ 285 7 2.5 
High forceps 2 2 100.0 
Cesarean section 258 15 6.0 
Version and extraction 29 12 40.0 


Face Presentation—Face presentation occurred in 18 pregnancies and 4 
of these infants sueeumbed. Two of these weighed 850 grams and 737 grams, 
respectively, and both died shortly from atelectasis. A third infant weighing 
2,665 grams died prior to labor and was delivered uneventfully in 3 hours. 
The fourth death was that of a 3,175 gram infant with a posterior chin presenta- 
tion. Pituitrin stimulation was used during labor and eventual delivery was 
by low foreeps through Diihrssen’s incisions. 


Multiple Births——There were 301 multiple births, including 2 sets of 
triplets. There were 35 deaths in this group, or an 11.5 per cent mortality. 
Twenty-three infants weighed less than 1,500 grams, and only 2 more than 
2,500 grams, although 9 pregnancies were presumably at term. 

Toxemia was encountered in 6 cases, injury in 3, and congenital anomalies 
in 38. Breech presentation was encountered in 11 of these 35 fatal cases. 

Sedation with barbiturates and hyoscine, or Demerol and hyoscine, or both 
was used in 13 of these cases, almost all with infants below 1,500 grams. Saddle 
block and pudendal block were used once each, indicating that, although 
regional anesthesia will not insure survival, it is not commonly associated with 
fetal death in twins. 


Inductions.—Induction of labor by amniotomy and usually accompanied 
by stimulation with posterior pituitary substances was performed 44 times in 
this series, or in about 10 per cent of the cases of fetal death. Of these 44 deaths 
22 were known to have occurred ante partum and 3 others were those of anen- 
cephalic infants. In the remaining 19 cases, 10 infants weighed below 2,500 
grams. Of these 10 cases labor was induced in 5 for toxemia, in one for bleeding, 
and in 4 for no apparent reason. Of the 9 cases with infants over 2,500 grams, 
in 6 there was no specific reason for induction, in one the reason was toxemia, 
in one it was abruptio placentae near term, and in one chronic pyelitis and 
lithiasis. In this same group of 9 cases, 2 infants died of birth injuries and one 
from prolapse of the cord. Two of the remaining 6 succumbed to cord diffi- 
culties, and 4 for no known reason. Thus, the deaths of 7 infants could be at- 
tributed to induction. 


Oxytocics——Pituitrin and Pitocin were used in 66 of the 472 cases, or 14 
per cent. In 18, antepartum death was known, and in 9 others the infants all 
weighed below 1,500 grams. In 21 other cases the cause of death was ascertain- 
able, such as toxemia, abruptio placentae, placenta previa, congenital anomalies, 
or atelectasis. In 9 others, no definite cause of death could be assigned, nor 
could any relationship to oxytocies be determined. In the remaining 7, a definite 
suspicion that oxytocics played some role in fetal death cou.d be entertained. 
The intrapartum death of 5 infants, including one in transverse lie, could not 
be explained otherwise. Four infants succumbed to intracranial injuries in 
this group of 7. Oxytocics were used frequently in this hospital, both intra- 
muscularly and intravenously. 
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Midforceps Deliveries —According to the available records, midforceps were 
applied 285 times in this 4 year period, although this figure is probably too 
low. Midforceps were associated with fetal death on 7 occasions. Five of these 
deaths were not related to the use of forceps, but in the remaining 2 the fatal 
intracranial injuries could well have resulted from their use. One of these was 
also associated with traumatic rupture of the uterus. 


High Forceps.—High foreeps were employed twice in this 4 year series, 
both times resulting in fetal death. On one occasion, a second twin weighing 
1,800 grams succumbed in 9 hours to intracranial and thoracic injuries, com- 
bined with a congenital anomaly of the lung. The second occasion was the 
delivery of a 1,900 gram infant for prolapsed cord through Diihrssen’s in- 
cisions. This infant died in 6 days from intracranial injuries. 


Cesarean Section.—There were 258 cesarean sections performed in the 4 
year period, a rate of 1.62 per cent. There were 15 fetal deaths, a mortality 
rate of 6 per cent. ’ 

Four of these sections were performed for massive abruptio placentae with 
known fetal death. Another was a postmortem section on an eclamptic patient 
who died suddenly. A 43-year-old primipara was operated upon for dispropor- 
tion with a resulting neonatal death from multiple internal anomalies. A 32 
weeks’ infant delivered by cesarean section for prolapsed cord died after 4 
hours of life. 

There were 2 patients who had had previous sections who went into pre- 
mature labor, resulting in a 2,100 gram infant that died of hyaline membrane 
disease and in a 2,800 gram infant that died in 14 hours of an unspecified cause. 
In a third ease, repeat cesarean section was performed electively under general 
anesthesia, resulting in an infant that died in 2 days from an unspecified cause. 

A laparotomy for release of a mechanical small bowel obstruction was per- 
formed on a gravida iv at 30 weeks’ gestation. A cesarean section was per- 
formed coincidentally, resulting in a 1,300 gram infant that lived a few hours. 

There were 3 cases in which cesarean section was performed for excellent 
reasons, but too long delayed. A gravida ii, whose first baby died of brain 
injury after vaginal delivery through a known small pelvis, was operated upon 
after a 4 hour second stage with the head at station minus 2, resulting in a 
3,300 gram infant that lived 15 minutes. A gravida iv, hospitalized for toxemia 
for 5 days, with recommendations for induction of labor, developed a massive 
abruptio placentae for which cesarean section was promptly performed, result- 
ing in a 2,000 gram stillborn infant. A gravida iii was operated upon after 
8 hours of labor with absent heart sounds when a shoulder presentation was 
diagnosed at the completion of the first stage of labor. 


Version and Extraction.—This procedure was performed 29 times in the 
4 year period, and 12 times was associated with fetal death, a 40 per cent 
mortality. Eight of the 12 deaths were of infants weighing less than 1,500 
grams and in all cases the indication was shoulder presentation. A 1,644 gram 
infant was delivered by version and extraction for transverse lie and died in 
42 hours from atelectasis. Another premature infant of 1,580 grams died in 
utero after amniotomy for placenta previa and subsequent prolapse of the cord. 
A version was done and since the cord could not be replaced, Diihrssen’s in- 
cisions were performed and the infant delivered by breech extraction. Two 
term stillborn infants were delivered by this method, one hydrocephalic, after 
aspiration of the cerebrospinal fluid, and the other a macerated oversized 
infant after accidental decapitation. 


Length of Life——There were 146 infants that died in utero prior to the 
onset of labor, as shown in Fig. 1. There were 86 intrapartum deaths, often 
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with no ascertainable reason. Two hundred and forty infants survived a few 
minutes to 30 days. An attempt was made to correlate the length of life with 
or without sedation, and also with the type of sedation used, but this study 
failed to reveal any significant findings. The type of anesthesia used was also 
studied, but again no relationship to the length of life could be determined. 
It was the impression gained from this entire study that sedation itself seldom 
was a cause of death but served as a contributing factor in certain situations, 
especially with injuries and with small premature babies. 


Comment 


In this series of 472 fetal deaths, there were 46 that could be attributed to 
errors in judgment on the part of the obstetrician. Some of these errors could 
be attributed to acts of commission, such as improper induction of labor, un- 
skilled use of forceps, improper resuscitative efforts, cesarean sections per- 
formed too soon, or improper management of abnormal presentations. Unques- 
tionably, oversedation contributed to the deaths of a number of prematures of 
borderline viability. The use of oxytocics in abnormal presentations, such as 
breech, face, or shoulder probably increased the already high mortality rates 
of these conditions. 

Acts of omission on the obstetrician’s part consisted of failure to make 
early diagnosis of abnormal positions and failure to employ proper treatment 
methods, particularly cesarean section, at an early and more favorable time. 

These preventable deaths amounting to 10 per cent could be avoided by 
the dissemination of the proper information and the acquisition by the obste- 
trician involved of good judgment, a commodity notoriously hard to find. Sur- 
vey devices such as the medical audit or similar reviews at least pick up the 
problems and by presentation of such case reports at department or hospital 
meetings shed some light on the reasons for bad results. 

There are several situations such as breech presentation, abruptio placentae, 
placenta previa, or prolapsed cord, wherein nature has committed the error, and 
the obstetrician must be extremely alert to avoid casualty. Unfortunately, most 
of these situations have occurred by the time any definite treatment can be 
undertaken, but in a goodly percentage the art and judgment of the obstetrician 
can produce a live baby and mother: The cause of these conditions is poorly 
understood, so until it is known, little definitive preventive action can be under- 
taken. 

Toxemia accounts for a good proportion of the fetal deaths and because 
of its prevalence in the underfed can be prevented, at least, in part. Certainly 
its early recognition and treatment can prevent severe manifestation, thereby 
encouraging fetal survival. One of the difficulties encountered in the analysis 
of this series was the virtual inaccessibility of records of the prenatal course 
in the toxemia patient, as well as in some of the other situations. A partial 
solution to this problem would be the use of uniform prenatal forms by the 
obstetrician in the hospital and their incorporation in the hospital chart. 

More intensive study, by both the clinician and the pathologist, of the 
physiology of pregnaney and the newborn, should reveal some explanation for 
the large number of deaths from unspecified causes, particularly the antepartum 
death near term. Although the pathologist labors under considerable difficulty 
in interpreting fetal autopsies, this has been a task often relegated to the most 
inexperienced member of the pathology department, frequently resulting in 
inconclusive or misleading findings. Autopsies are invaluable, however in 
detecting injury, cardiac or other anomalies, or infectious processes. 

Two of the major reasons for fetal death, prematurity and congenital 
anomalies, are largely unpreventable, At present, prematurity is largely a matter 
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for the pediatrician who must provide a suitable extrauterine environment for 
a muscularly weak, underdeveloped, and poorly resistant human. This care 
has been almost perfected, but still with much fetal loss. It is possible that 
the use of some uterine relaxing agent will have some beneficial result on the 
prevention of premature labor, but its use still cannot avoid the difficulties of 
placenta previa, toxemia, abruptio placentae, and premature rupture of the 


membranes. Proper nutrition and rest also enter into the prevention of pre- 
maturity. 


Congenital anomalies may be found to be more the result of oxygen 
deprivation in early pregnancy than of disturbed genes, and if so ean be avoided 
more assiduously than our present knowledge will permit. The known associa- 
tion of congenital deformity with viral diseases, particularly rubella, and with 
toxoplasmosis, as in this series, indicates that some effort should be expended 


to ascertain definitely the role of other infectious diseases and perfect treatment 
for them. 


Summary and Conclusions 


1. A review of 15,784 deliveries with 472 perinatal deaths in the 4 years 
under study has been presented in detail. 


2. The major causes of death were reviewed and tabulated. Prematurity 
and atelectasis were the most common causes. 


3. The effects of abnormal presentations, obstetrical accidents, and obstet- 
rieal treatment measures were also reviewed and tabulated. 


4. It was concluded that about 10 per cent of the fetal deaths were pre- 
ventable, largely on the basis of obstetrical judgment. 


Discussion 

DR. R. P. McDONALD, Fort Worth, Texas.—This paper represents a tremendous 
amount of time and effort. Figures for perinatal mortality from different sections 
of the country have been remarkably parallel over the past 5 years. Undoubtedly the prob- 
lem of prematurity is the greatest single cause of fetal loss, representing well over 50 per 
cent of the uncorrected perinatal mortality. Are we correct in assuming that prematurity 
is largely a matter for the pediatrician? Regardless of how skillful and experienced our 
pediatricians may be, a premature infant off to a bad start cannot be saved. Any great 
advancement in the salvage of prematures will have to come about through the obstetrician’s 
attentive supervision of prenatal care, particularly the maintenance of a good nutritional 
state, and the judicious management of premature labor with cautious use of analgesics and 
avoidance of general anesthesia. Atelectasis, hyaline membrane, and asphyxia can best be 
treated prophylactically. Sixty-two per cent of the deaths in this series were in the 
so-called previable group. As a general rule, the larger the fetus the better the chance 
for survival although the maturity factor influences survival rate. We all agree a 3% 
pound fetus at 30 weeks has a better chance than a 3144 pound fetus at 28 weeks. 


Earlier recognition of multiple pregnancies which account for a higher percentage of 
cases of toxemia and about 20 per cent of premature births may improve our perinatal 
mortality. Statistics indicate that less than half of all multiple pregnancies will progress 
to term. Also, multiple infants are more often delivered by methods considered hazardous in 
single births. 


Toxemia of pregnancy must be recognized and treated early. The complications of 
pregnancy and labor which if properly handled may give good results are premature separa- 
tion, placenta previa, abnormalities of the cord, abnormal presentations and positions, feto- 
maternal disproportions, and uterine inertia. 
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Of interest is the fact that about 10 per cent of the deaths in this series were 
in cases of induced labor—44 deaths, 22 known antepartum deaths and the corrected loss 
of 7 infants from birth injury, abnormalities of the cord, or undetermined cause. Any fetal 
loss in labor induced for other than sound obstetrical indication must weigh heavily upon 
the obstetrician’s conscience regardless of how skillfully he may have managed the actual 
labor and delivery. 


Intrauterine death near term is usually difficult to explain unless it is due to one of 
more obvious causes such as abnormalities of cord, erythroblastosis, or toxemia. Autopsy 
too often fails to reveal the cause of death and the obstetrician has no explanation to offer 
the family. 


Again, Drs. Downs and Kurileez are to be congratulated on their most comprehensive 
study and analysis of nearly 16,000 deliveries. 
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VIRUS DISEASES IN PREGNANCY AND THEIR EFFECTS 
ON THE FETUS 


Preliminary Report of a Controlled, Prospective Study 


Morris SieceL, M.D., AND Morris GREENBERG, M.D., 
Brooktyn, N. Y. 


(From the Department of Environmental Medicine and Community Health, State University 
of New York College of Medicine at New York City, and the Bureau of Preventable Diseases, 
City of New York Department of Health) 


VER since Gregg’ reported the relationship between congenital defects and 

German measles, efforts have been made to measure the incidence of mal- 
formations associated with rubella in different stages of pregnancy. The 
earliest studies based on retrospective data indicated a relationship between 
multiple defects and infection early in pregnaney, particularly in the first and 
second month.?* The frequency of reported malformations appeared to be 
inordinately high, however, varying from 50 per cent to over 90 per cent, with 
an average of about 75 per cent following infection in the first trimester of 
gestation. These very high rates were due to selection in the collection of data 
on the pregnant population at risk. This is unavoidable in the retrospective 
method which starts with the malformed newborn and works back to a history 
of rubella during pregnancy. 

In recent years, more precise measurements of incidence have been at- 
tempted by means of prospective studies which begin with the pregnant indi- 
vidual before delivery and follow through to the postnatal period. The fre- 
queney of major defects obtained by this method has been generally less than 
that determined retrospectively, varying from 0 to 40 per cent with an average 
of 14 per cent for rubella infections in the first trimester.’ One group of 
investigators,’ however, analyzing the data of four prospective studies, reported 
an incidence of fetal malformations as high as 50 per cent following maternal 
rubella in the first month of gestation and 25 per cent if rubella occurred in the 
second month. In these four selected studies the average rate for the first 
trimester was 28 per cent as compared with 7 per cent in the other prospective 
studies previously cited. 

These results have all been inconclusive because of the small number of 
eases observed in the first 8 weeks of gestation, the difficulty of avoiding selec- 
tion in the samples studied, and the problems in diagnosis of German measles 
and congenital defects. In addition, none of the prospective studies thus far 
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published had comparable controls to aid in the evaluation of the results re- 


ported, nor did they adequately consider the effects of other virus diseases under 
controlled conditions. 


In order to obtain a more reliable estimate of the incidence of congenital 
malformations and other ill effects associated with certain virus diseases during 
pregnancy, a long-term controlled investigation was planned.* The study has 
been undertaken in New York City where more than 160,000 children are born 
each year. In the present report, the details of methodology and the preliminary 
results obtained in 1957, the first year of the New York study, will be described. 


Methods 


The difficulty in diagnosing rubella was considered. The absence of pathog- 
nomonie signs and specific laboratory tests for German measles has been a 
serious drawback, particularly during nonepidemie periods. The study has, 
therefore, been limited to cases reported by physicians and investigated by a 
diagnostician of the Bureau of Preventable Diseases of the New York City 
Department of Health. 


Congenital defects are occasionally not evident at birth. Examinations of 
the infants were made within a few days after birth and repeated at one year 
of age by a pediatrician certified by the American Board of Pediatrics. Post- 
mortem data were included where available. 


The period of gestation at the onset of illness was based on menstrual his- 
tory. Experience in a previous study, however, revealed that women did not 
realize that they were pregnant early in gestation in about 10 per cent of the 
cases.1° 17 In order to discover such eases, all affected married women who 
denied pregnancy were revisited one or two months after the onset of rubella 
for information on the menstrual period. 


The efforts to add early cases of gestation to the study were hampered by 
the loss of such cases by therapeutic abortions performed in the first trimester. 
The characteristies of abortion and nonabortion cases were compared for evi- 
dence of bias, and the fetal specimens were examined for pathological changes, 
wherever possible. 


In choosing a comparable group to serve as controls, the individuals were 
matched by specific relevant factors rather than picked at random because the 
affected population in the study was found to be a highly selected group. The 
selection was related in part to incomplete reporting and in part to the fact 
that most adults are affected in childhood by the diseases under study. 


In order to adjust for seasonal variation in frequency of defects, cases were 
matched by date of last menstrual period. Because of the usual delay in seeking 
prenatal care, however, the necessary controls for those affected early in preg- 
naney had to be chosen one or more weeks after the onset of the virus disease 
ii the eases. This delay automatically excluded controls who had had spon- 
taneous abortions in the interim, and therefore introduced some bias in the 
collection of comparative data on spontaneous abortions. The bias was reduced 
{0 some extent by choosing controls from patients under the Health Insurance 
Pian of Greater New York (HIP) whose members seek prenatal care within 
ihe first trimester in 67 per cent of the cases. t 


Ser ton ne investigation is being supported by a grant from the United States Public Health 
Service, 

_  }tWe_are indebted to Dr. Paul M. Densen, Director, and Mr. Sam Shapiro, Associate 
Uirector, Division of Research and: Statistics of the Health Insurance Plan of Greater New 
York, for their aid in the selection of controls from HIP patients. 
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The number of cases of the virus diseases under study expected each year 
was determined from a survey of acute communicable diseases reported in 
females from 15 to 44 years of age in the 5-year period preceding the study. 
During this period, about 2,000 cases of the virus diseases under consideration, 
viz., German measles, chicken pox, hepatitis, measles, mumps, and poliomyelitis, 
were reported by physicians each year. According to estimates of the pregnant 
population in New York City shortly before the beginning of the study, ap- 
proximately 140 cases, or 7 per cent, were expected to occur each year in preg- 
nant women.*® 


Those with reported cases were visited by a diagnostician from the Bureau 
of Preventable Diseases of the New York City Department of Health in order 
to confirm the diagnosis and to obtain detailed epidemiological data. 


A specially trained public health nurse chose the controls from among the 
pregnant women attending the same prenatal service as the affected individuals 
and matched them as closely as possible by age, parity, race, and last menstrual 
period. 


The subsequent prenatal course and delivery were followed by the public 
health nurse. At the time of delivery, the pediatrician was notified and the 
newborn infant examined before hospital discharge. A re-examination at age 
1 was made by the same pediatrician, who did not know the patient’s grouping 
in the study. 


Results 


The results observed in 1957, the first year of the study, were examined for 
evidence of bias and to obtain clues for future investigation. 


The conditions prevailing in New York City with respect to the epidemicity 
of the virus diseases investigated are summarized in Table I, showing the range 
of the annual number of cases for the 5-year period preceding 1957, and the 
number reported in 1957. As shown in the table, there was no evidence of an 
epidemic outbreak of the diseases studied during 1957. The number of eases 
approximated the low or median value for the 5-year period in all diseases and 
in the ease of poliomyelitis reached tle lowest level on record in recent years. 
The very low level of poliomyelitis is partly attributable to the vaccination pro- 
gram, and may continue at a low level throughout the study. The other diseases 
are expected to show annual fluctuations characteristic of the specific infection. 


TABLE I, ANNUAL NUMBER OF CASES OF VIRUS DISEASES REPORTED IN New York City, 
1957 AND 1952-1956 


1952-1956 

DISEASE 1957 HIGH | LOW | MEDIAN 
German measles 1,998 8,888 1,186 3,100 
Measles 10,226 41,037 5,117 21,616 
Chicken pox 7,287 12,942 8,775 10,476 
Mumps 5,143 11,495 6,321 6,905 
Poliomyelitis 57 844 149 807 
Hepatitis 597 1,154 386 809 


The number of cases reported in females from 15 to 44 years of age is shown 
in Table II by marital status and condition of pregnancy at the onset of illness. 
A total of 1,064 cases was reported and investigated. Of these, 101 patients 
(9.5 per cent) were found to be pregnant. About 90 per cent of those preg- 
nant had German measles, mumps, or chicken pox, 10 per cent had measles or 
hepatitis, and none had poliomyelitis (Table II). 
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TABLE II. VirUS DISEASES REPORTED IN FEMALES 15 TO 44 YEARS OF AGE BY MARITAL AND 
PREGNANCY Status, NEw YorK City, 1957 


VIRUS MARRIED 
DISEASE TOTAL SINGLE PREGNANT | NOT PREGNANT 
German measles 289 169 34 86 
Measles 136 93 4 39 
Chicken pox 249 106 32 133 
Mumps 273 89 24 160 
Hepatitis 110 47 7 56 
Poliomyelitis 7 5 0 2 
Total 1,064 509 101 454 
% 100 47.8 9.5 42.7 


Therapeutie abortions were performed in 12 of the 101 pregnant women, 
all of them patients with German measles, leaving 89 pregnant individuals in 
the study. Matched controls were chosen for each of these 89 patients in the 
manner described above. 


Some of the characteristics of the ‘‘viral’’ and ‘‘control’’ groups are shown 
in Table III, which summarizes the data for each group by age, race, parity, 
and obstetrical service, and also gives comparative figures for the general popula- 
tion of pregnant individuals, designated as ‘‘expected per cent.’’ The latter 
were based on 166,977 live births and 21,810 fetal deaths reported in 1957.1° 
The viral and control groups were exactly alike by type of service, because con- 
trols were picked from the same services as the affected individual. As shown 
in Table III, the individuals were also closely matched by age, race, and parity. 


TABLE IIT. Virus DISEASES IN PREGNANCY. CHARACTERISTICS OF VIRAL AND CONTROL 
Groups, NEw YorK City, 1957 


AGE | RACE OR NATIONALITY PARITY OBSTETRICAL 
TOTAL | | | | porns | iii oR SERVICE 
GROUP CASES | 15-24 |25-34| 35-44 |WHITE| NEGRO | RICAN i li | MORE | PRIVATE | CLINIC 
Viral 89 45 42 2 24 11 54 26 29 =34 24 65 
Control 89 47 37 5 27 12 50 27 30 8632 24 65 
Total 178 92 79 7 51 23 104 53 59 ~=—s« 66 48 130 


% 100 51.7 444 3.9 28.7 12.9 58.4 29.8 33.1 37.1 27.0 73.0 
Expected %* 100 37.6 51.1 11.3 69.0 18.7 12.3 341 30.5 35.4 62.3 37.7 


*Based on maternal data of all live births and fetal deaths reported in New York City in 1957. 


There were significant differences between the population in the study and 
the general population of pregnant women in 1957 with respect to age, race, and 
type of obstetrical care (Table III). Most of the patients in the study were 
Puerto Ricans and under clinic care while most of the pregnant women in the 
general population were white and under private care. In addition, those in 
the study groups were somewhat younger than the general pregnant population. 


TABLE IV. Virus DISEASES IN PREGNANCY. DURATION OF GESTATION IN VIRAL AND CONTROL 
GROUPS AT ONSET OF VirRUS DISEASE, NEW YorK City, 1957 


TOTAL | VIRAL CONTROL 

DURATION OF GESTATION | NO. %o | GROUP GROUP 
First trimester 58 32.6 29 29 

First month 5 2.8 2 3 

Second month 15 8.4 9 6 

Third month 38 21.4 18 20 
Second trimester 64 35.9 32 32 
Third trimester 56 31.5 28 28 


Total 
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The duration of gestation at the onset of the virus disease is summarized in 
Table IV. The distribution of individuals by trimester is the same in both 
groups. About a third of the pregnancies oceurred in each trimester. Sub- 
division of the first trimester into monthly periods, however, shows a prepon- 
derance of cases in the third month, and very few in the first 2 months, partly 
because of the delay in seeking prenatal care and the difficulty of recognizing 
early pregnancy. 

The effect of therapeutic abortions on the size of the groups studied is shown 
in Table V by period of gestation. The induced abortions were limited to the 
first trimester. About half of the women with reported cases of German measles 
in the first trimester were subjected to therapeutic abortions and thus were lost 
to the study. The distribution of these cases by month of gestation reveals no 
significant difference in gestational age between the cases in which abortion was 
induced and those in which the pregnancy continued. The number of eases 
reported in the first and second months of gestation in 1957, however, was too 
small to warrant comparison at this time. As the study progresses the number 
of cases occurring very early in pregnancy will increase, and any differences in 
the gestation period of women with German measles who have therapeutic abor- 
tions and those who do not should become more apparent. 


TABLE V. DURATION OF GESTATION AT ONSET OF GERMAN MEASLES IN WOMEN WHO HAD AND 
In THOSE WHO Dip Not HAVE A THERAPEUTIC ABORTION, NEw York City, 1957 


CASES OF GERMAN MEASLES 


NO THERA- 
THERAPEUTIC PEUTIC CONTROL 
DURATION OF GESTATION TOTAL ABORTION ABORTION CASES 

First trimester 23 12 11 11 

First month 2 2 0 1 

Second month 3 1 2 i 

Third month 18 9 9 9 
Second trimester 10 0 10 


_Third trimester 1 0 1 2 
Total 34 12 22 22 


Data on the outcome of gestation at the time of delivery are available for 
all of the 1957 cases with the exception of 3 in the viral group who moved and 
have not yet been located. A summary of the findings is given in Table VI. 
Fetal deaths before 28 weeks of gestation occurred in 5 (5.8 per cent) of 86 
recorded births in the viral group and in none in the control group. Each 
group had a single stillbirth or fetal death after the twenty-eighth week of 
pregnancy. Major congenital defects were observed at birth in 3 cases; 1 in 
the viral group and 2 among the controls. The malformation in the viral group 
was meningocele in the infant of a woman who had German measles in the fifth 
month of gestation; the defects in the control cases were congenital acyanotic 
heart disease (patent interventricular septum) and anencephaly, respectively. 
Eight of the infants were premature, 4 in each group. Two sets of twins were 
born in the control group, making their total number of births 91 instead of 89. 

Thus, the outcome of gestation in a limited experience in 1957 was com- 
parable in viral and control groups with the exception of fetal deaths in the 
first and second trimesters. Three of the fetal deaths occurred in the first 
trimester within 2 weeks of the onset of disease. Two other fetal deaths 
occurred in the second trimester, one in a case of German measles at 6 weeks of 
gestation, the other following maternal death from primary varicella pneumonia 
in the fifth month of gestation. 
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TABLE VJ. CONDITION OF THE PRODUCT OF GESTATION IN VIRAL AND CONTROL GROUPS, 
New York City, 1957 


VIRAL GROUP | CONTROL GROUP 
PRODUCT OF GESTATION NO. | % NO. | % 
Fetal deaths 6 7.0 
Less than 28 weeks 5 5.8 0 0.0 
28 weeks or more 1.2 je I 


Live births 


Normal 75 7.2 84 2.3 

Premature 4 4.6 4 4.4 

Congenital defect 1 1.2 2 2.2 
Total 86t 100.0 91* 100.0 


*Includes 2 sets of twins. 
yExcludes 3 cases in which outcome is unknown. 


In the neonatal period, there were 2 deaths, both in the control group. 
One was that of the anencephalic child who weighed 2,450 grams at birth and 
died in 2 days, the other was the death of an apparently normal newborn infant 
who died of staphylococcus septicemia at 9 days of age. There was one case of 
neonatal varicella at 24 days of age following onset of the disease in the mother 
on the day of delivery. 

The results at age 1 have not yet been obtained in all cases. Thus far, 11 
children in the viral group and 10 in the control group have been examined. An 
additional case of congenital defect in the control group, a child with Mongolism 
and physical and mental retardation, was found. 

From the foregoing data, limited to the first year’s experience of a long- 
term study, the ill effects associated with virus disease in pregnancy were fetal 
death, maternal death, and neonatal infection. The lack of evidence of an in- 
crease in congenital defects, prematurity,’and neonatal mortality was incon- 
clusive beeause of the small number of cases observed, particularly in the first 8 
weeks of gestation. 


Comment 


This report presents preliminary data on a controlled, prospective study of 
oe: gana of virus diseases in pregnancy under conditions prevailing in New 
‘ork City. 

The study was undertaken because there is need for adequate data on the 
incidence of malformations following rubella and other virus diseases in preg- 
naney. Despite the extensive literature on defects associated with German 
measles published since 1941, available data are still insufficient for reliable 
stimates of the probability of major defects following rubella at a given period 
of gestation. This question is usually asked when German measles occurs, par- 
‘icularly when therapeutic abortion is contemplated. It cannot be satisfactorily 
answered at present because of the conflicting data on the frequency of defects 
observed by numerous investigators. The results obtained in reported studies 
‘ave depended largely on whether the starting point was the affected pregnant 
voman or the deformed child. The latter, or retrospective method, almost in- 
‘ariably led to high rates, the former or prospective method usually led to low 
rates. 

As noted in the present paper, reliable data on the incidence of defects are 
i10t easily obtained, partly because of the difficulty in finding an adequate 
sample of pregnant women affected by virus diseases early in gestation. Thus, 
over a thousand reported cases of virus diseases in females 15 to 44 years of 
ige had to be investigated in New York City to locate about a hundred who 
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were pregnant. Of these, only a third were in the first trimester at the onset 
of the disease. About half of the reported cases of rubella in the first trimester 
were soon lost to the study because of therapeutic abortions. 

The effects of therapeutic abortions on the outcome of the study is under 
investigation. The loss of early cases of gestation will obviously prolong the 
time required to collect a sample of adequate size in the first few weeks of 
pregnancy. It is also expected to modify the characteristics of the viral group 
that remains in the study by the factors influencing the induction of abortion, 
viz., religion, economic class, race, and educational status. These differences 
— been considered in choosing controls by the matching procedure described 
above. 

The population studied proved to be highly selected largely because of 
incomplete reporting. With the exception of rubella cases, the patients in- 
vestigated were predominantly those who sought clinic care when they became 
ill, and hence represented a low economic group. With respect to reported 
cases of German measles, the patients were often those who sought advice on 
therapeutic abortion from their private physicians, and hence represented the 
middle or high economic groups well aware of the publicity on the potential 
hazard of rubella during gestation. In either situation, the reported affected 
individuals were not representative of the general pregnant population, and 
could not be reliably compared with the general population in evaluating the 
results observed. Consequently, a selective matching procedure was employed 
to obtain a comparable group of unaffected pregnant women to serve as con- 
trols. The use of such selected groups may, of course, limit the general ap- 
plieability of the results obtained. For this reason and because the outcome 
may vary in time and place, investigations by others are essential and are in 
progress.** 15 

The number of eases observed in 1957 was less than anticipated because of 
the low incidence of all the virus diseases studied. More than twice this number 
is expected in 1958, however, based on the incidence of reportable virus diseases 
in the first half of the year. This is particularly true of German measles, which 
reached epidemie proportions in 1958. 

The results observed thus far have been limited to the immediate effects of 
virus infection, viz., spontaneous abortion in the early months of gestation and 
neonatal infection following maternal disease at term. Fetal death also followed 
maternal death from primary varicella pneumonia. These immediate effects 
have been overlooked in retrospective studies. 

Major congenital defects were observed in 4 cases only, one in the viral 
group and three among the controls. Two of these defects were types said to 
be associated with German measles, viz., congenital heart disease and retarded 
development.* Both of these cases occurred in the control group, however. 
Furthermore, none of the defects occurred in first-trimester cases. This group 
ineluded 11 eases of German measles of which 9 were in the third month of 
gestation. These differences from the expected pattern of results based on 
reports by others are attributable to sampling variation and become apparent 
only in a controlled study. 


Summary 
The plan of study and preliminary results of a prospective study on virus 
diseases in pregnancy under controlled conditions in New York City are 


described. 


The immediate, direct relationships observed in the first 89 cases reported 
in the study were fetal death, neonatal infection, and maternal death. 
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Other effects, like prematurity and malformation, were randomly dis- 
tributed between viral and control groups. 


The occurrence of congenital heart disease and Mongolism in the control 
group only emphasizes the need for controlled studies in evaluating results 
associated with German measles. 
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RUBELLA AND PREGNANCY 
A Study of 47 Cases 


Harry Oxorn, M.D., F.R.C.S.(C.), MONTREAL, QUEBEC 


(From the Montreal Obstetrical and Gynaecological Society) 


HILE the relationship of congenital anomalies in.the newborn to mater- 
nal rubella is well established, the degree of risk of an abnormal child’s 
being born has not been established conclusively. The published figures vary 
greatly. In 1943 Swan and associates’ estimated that the risk of malforma- 
tion was nearly 100 per cent in women who had rubella in the first 2 months 
of pregnancy, and 50 per cent in the third month. This conclusion was, how- 
ever, based on retrospective studies, in that mothers of children with con- 
genital malformations were asked to recall whether they had had rubella 
while pregnant. More recent and more accurate prospective studies, where 
pregnant women who had rubella were followed to term, have not confirmed 
the original and extremely pessimistic outlook. The risk of serious and 
readily detectable abnormalities seems to be in the order of between 10 and 
20 per cent.! Individual experience is small, and it will be by the pooling 
of many series of cases that a reliable indication of the danger to the child 
will be obtained. 


Material 


An epidemic of rubella began in 1955 in Montreal. A committee of the 
Montreal Obstetrical and Gynaecological Society was appointed for the pur- 
pose of following the women who had rubella during pregnancy. The major- 
ity of the patients studied were delivered in 1956, having had rubella in the 
latter half of 1955 or the early part of 1956. 

Our series consists of 47 eases of rubella during pregnaney. Eight women 
had rubella during the second trimester of pregnancy, and one in the third. 
All 9 had healthy children (Table I). In 38 eases the rubella was contracted 
during the first trimester of the pregnancy. Seven of these ended in abortion, 
3 spontaneous, 2 induced, and 2 missed abortions, the products of conception 
being passed later on. 


TABLE [ 


TRIMESTER ABORTION STILLBORN | LIVEBORN 
WHEN RUBELLA | SPONTA- WITH WITH HEALTHY 
CONTRACTED NEOUS INDUCED MISSED | ANOMALY | ANOMALY | BABIES TOTAL 
First 3 2 2 ae §* 25 38 
Second _- 8 8 
Third — 1 1 
Total 3 2 2 1 5* 34 47 


*Of these, 2 died at 3 weeks of age. 
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Thus there were 31 patients with rubella during the first trimester whose 
pregnancies were carried to term. In this group 25 healthy children and 6 
abnormal babies were born. Most people are aware that abnormal embryos 
are usually aborted spontaneously in the first trimester. The prospective 
parents want to know, therefore, what the risk is of the birth of an abnormal 
fetus if the woman goes to term. In our series the incidence of defective 
children born to mothers who earried to term after having had rubella in the 
first trimester was 19 per cent, or one in five. 

Brief descriptions of the 6 abnormal children follow: 


CASE 1.—Deadborn macerated infant. Examination revealed a patent foramen ovale, 
a patent ductus arteriosus, and aspiration of meconium. 

CASE 2.—Cataracts of both eyes, congenital heart disease, and thrombocytopenic purpura. 
Died 3 weeks post partum. 

CASE 3.—Died at 3 weeks of age with congenital heart disease. 

CASE 4.—This baby weighed 4 pounds, 15 ounces at birth and survived. It has con- 
genital cataracts and heart disease. 

Case 5.—This child was born with microphthalmus, but is otherwise well. 

CasE 6.—Developed a heart murmur at 6 weeks of age, and is alive and well. 


Thus, of the 6 abnormal children, one was born dead and 2 died at 3 weeks 
of age. Three survived, one with microphthalmus, one with a heart murmur, 
and one with congenital cataracts and heart disease. 

Four children were small at birth. Two of these had abnormalities, while 
the other 2, weighing 2,250 and 1,700 grams, respectively, were born alive and 
well. 

Ten women were given gamma globulin. Two of these contracted the 
rubella in the second trimester. Of the 8 who had rubella in the first trimester, 
one aborted, one had a live baby with heart disease, and one had a macerated 
deadborn baby. , 

One woman had idiopathic thrombocytopenic purpura as well, and re- 
ceived Meticorten therapy from the fifth month to term. She had a normal 
child. 

Four women had had trouble with previous children and were of special 
concern: (1) Had a stillbirth after -a long labor and a difficult delivery. 
(2) Had a child with spina bifida. (3) Had a premature baby which did not 
survive. (4) Had two normal children; the third was found dead in the ear- 
riage at 11 weeks of age, and the fourth had anencephaly associated with 
maternal hydramnios and died. All four women had normal children in the 
present pregnaney associated with rubella. 


Comment 


The birth of an abnormal child to a mother who had had rubella during 
her pregnaney was noted in 1882. It was not until Gregg’st work that the 
relationship of the two conditions was established. In 1939 many pregnant 
women in Australia had rubella. In 1941 an unusually large number of cases 
of congenital cataract was observed in Sydney. Gregg recognized the relation- 
ship between the two events, and showed that rubella in the mother was 
responsible for these congenital anomalies in the children. 

Stockard’s® conclusions concerning congenital anomalies fit what is known 
bout rubella, and may be summarized as follows: 


1. The type of abnormality is determined by the particular developmental 
inoment at which the agent acts. At various stages of the gestation, different 
primordia are undergoing rapid proliferation, and are especially susceptible 
at this time. 
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2. The earlier the arrest, the more numerous will be the types of defect 
found; the later the arrest, the more limited is the variety of the deformities, 
as there are fewer organs to be affected in their rapidly proliferating stages. 
3. If development is affected at a period when no unusually rapid changes 
are taking place, the embryo may eseape injury. | 
4. The same abnormality may be caused by a variety of agents. 


Effects on the Fetus —When a pregnant woman contracts rubella, or some 
other acute infection, there are a number of possible results® : 


1. The conceptus may be unaffected. 


2. The embryo or fetus may die at the time of the disease, with resultant 
abortion or stillbirth. 

3. In early pregnancy the infection may lead to local congenital abnormal- 
ities and may have, as well, a general deleterious effect on the embryo. The 
damaged embryo may: (a) be unable to survive to term and will be aborted 
or delivered prematurely ; (b) live to term, but be unable to survive the trauma 
of the birth process, and be stillborn; (¢) live to term, be born alive, but con- 
genitally defective. 

Gregg suggested that these abnormalities were the result of an arrest in 
development caused by a toxic or infective process. Experiments in birds and 
animals have shown that embryonic tissue is more susceptible than adult tissue 
to viral and other infections.” It is becoming clear that it is the low virulence 
of rubella which enables the embryo to survive, though often in a damaged 
condition. The stage of the pregnancy when the mother has rubella is the 
important factor in determining whether and to what extent the fetus will be 
affected. The critical period is the first trimester. 


Observations Concerning the Mother.—Congenital malformations similar 
to those associated with rubella have been seen when the mother was perfectly 
well throughout her pregnancy.’ The majority of pregnant women who have 
rubella give birth to normal children.1! Congenital anomalies have been re- 
ported in children whose conceptior took place as long as 3 months following 
maternal rubella. Women who have given birth to defective children after 
an attack of rubella have had normal children subsequently.® 


The Nature of the Congenital Defects——This has been the subject of much 
study. The lesions, either alone or in combination, are: (1) eye defects, 
mainly eataracts; (2) deaf mutism; (3) cardiac malformations; (4) micro- 
cephaly; (5) mental deficiency or retardation; (6) Mongolism; (7) numerous 
miscellaneous abnormalities.® 

Certain facts in connection with these abnormal children have been 
pointed out*: (1) Apparently children are not affected when the disease 
occurs after the fourth month of pregnancy. (2) The most common defects 
are deaf mutism, eye, and heart disease, and possibly mental deficiency. (5) 
There is no relation between the severity of the rubella and the nature of the 
defect in the child. (4) Many children are below normal average birth weight. 
(5) Many are late in sitting and walking. (6) Feeding problems are frequent. 
(7) General nervous instability is common. (8) Few children are mentally 
defective, though many are mentally retarded. The majority can be educated. 
(9) Rubella in pregnancy is not harmful to the mother. 


Proposed Preventive Action.—Several plans of action have been proposed 


in attempts to prevent the birth of deformed children following maternal! 
rubella: 


1. Deliberate exposure of young girls to rubella in the hope of achieving 
immunity has been suggested.” * **° This would depend on the availability 
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of the disease and the susceptibility of the individual. Where there are 
young girls there are usually pregnant women, and the procedure may turn 
out to be dangerous. 

2. The isolation of all pregnant women from rubella.*° Not only would 
this be difficult to achieve, but many women are exposed to the disease before 
they realize they are pregnant. Certainly women in the early months of preg- 
nancy should stay away from large groups of children. 

3. The use of convalescent serum from women who have had rubella has 
been suggested, but most workers have found this to be ineffective.’ 

4. The value of gamma globulin has not been proved.* *° It is low in 
antibodies, and may give a false sense of security. It is believed that the 
gamma globulin ean do the mother no harm, but it may mask the clinical 
signs in the mother without protecting the child from damage. 

5. Attempts are being made to develop am inoculation against rubella.” * ° 
This seems to be the most practical hope. 

6. Certainly women who have rubella should wait at least three months 
before becoming pregnant.® 

7. Some investigators believe that rubella in the first trimester of preg- 
naney is a valid indication for induced abortion." 1° 


Summary 


1. In our series 47 women had rubella while they were pregnant. 

2. Nine of these were affected in the second and third trimesters and gave 
birth to normal children. 

3. Seven women who had rubella in the first trimester had spontaneous 
or induced abortions. 

4. Thirty-one women who had rubella’in the first trimester of pregnancy 
carried to term. 

5. Twenty-five of these 31 had normal children, and 6 babies were born 
with congenital defects. Of these 6, one was born dead, 2 died at 3 weeks of 
age, and 3 survived. 

6. The incidence of abnormal babies born to women who earried to term 
after having rubella in the first trimester of pregnancy was 19 per cent, or one 
in five, 
Thanks are due to Drs. N. H. Chapman, M. M. Gelfand, C. C. Lindsay, E. A. Mac- 
Callum, and J. G. Muleair for their assistance in collecting the data. Cases were from 


the following Montreal hospitals: Catherine Booth, Herbert Reddy, Jewish General, 
\lontreal General, Queen Elizabeth, Royal Victoria, and Saint Mary’s. 
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Gynecology 


MESONEPHROMA OF THE OVARY 


Thirty-Five Cases From the Ovarian Tumor Registry of the 
American Gynecological Society 


Epmunp R. Novak, M.D., AND 
J. DonaLp Wooprurr, M.D., BALTIMorRE, Mb. 


(From the Department of Gynecology, Johns Hopkins Hospital ) 


RELATIVE newcomer to the ranks of specifically recognizable ovarian 
tumors’ is the mesonephroma, but it is probably one of the most widely 
confused and poorly understood entities in the complex field of gynecological 
pathology. Schiller* in 1939 originally described this tumor as being of meso- 
nephrie origin because of: (1) a resemblance of the tumor cells to the endo- 
thelium of the glomerulus; (2) a generalized tubular pattern histologically re- 
sembling the mesonephric tubules; (3) isolated tufts and buds of tumor cells 
mindful of glomeruli; (4) a tendency to involve not only the ovary but other 
areas compatible with a mesonephrie origin such as the broad ligament. 

More recently Schiller® *° has published two articles dealing with parvi- 
locular tumors of the ovary. These are grossly solid, microscopically cystic, and 
contain a high content of pseudomucin. Although these lesions closely resemble 
mesonephroma, Schiller® *° believes that they represent an entirely different 
entity since they contain no glomerulus-like units, are cystic rather than tubular, 
and secrete mucus. The exact histogenesis of this tumor is uncertain, but ap- 
parently it represents a different type of neoplasm from that formerly noted by 
Schiller* as being of mesonephriec origin, which is frequently referred to as 
‘*Schiller’s mesonephroma.’’ 


Certain opposition to acceptance of a mesonephric origin was voiced by 
Kazancigil, Laqueur, and Ladewig,* and more recently authors such as Stromme 
and Traut’? have preferred to think of this histological pattern as a teratoid 
adenocystoma of the ovary. The possibility that Schiller’s tumor might be 
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merely a simple variant of the more common papillary serous cystomas has been 
suggested repeatedly. Teilum* ™ has categorized Schiller’s mesonephroma as 
a variety of germinal tumor with no relation to the usual mesonephric tumor. 
His own photomicrographs of tumors believed by him to be of mesonephric 
origin, however, seem to us completely compatible with the Schiller variety. 
Indeed Teilum, while denying Schiller’s tumor, feels that there is a very inti- 
mate relationship between mesonephrie tumors and the mesothelioma as de- 
scribed by Masson, Riopelle, and Simard. If we understand his publications 
properly, it appears to be Teilum’s conclusion that certain mesotheliomas are 
identical with various mesonephrie tumors, i.e., ‘‘Certain benign mesotheliomas 
must be considered as being of mesonephrie origin and histogenetically related 
to the malignant mesonephrie neoplasms. ’’ 


To further compound the confusion Saphir and Lackner® reported 2 cases 
of clear-cell adenocarcinoma of the ovary which they felt were identical with 
kidney tumors. These ovarian tumors, formerly spoken of as hypernephroid, 
were felt by the authors to be of mesonephrie origin. This tenet has been gen- 
erally accepted, although we know of no cell in the kidney itself or in the more 
primitive excretory systems that could give rise to the characteristic large clear 
cells comprising the tumors.* Indeed, in the preparation of a previous publica- 
tion, this question was put directly to outstanding embryologists who could 
afford no explanation. Nevertheless, the mesonephric origin of these cells is 
generally agreed on, although the appearance of the cells themselves is strikingly 
similar to that of cells found in the region of the adrenal cortex. 


Four years ago a publication by Novak, Woodruff, and Novak® called at- 
tention to a group of 13 tumors originating at different levels but in areas of 
the genital tract where mesonephrie duct or tubular remnants might be antici- 
pated. Not -only were these lesions found in appropriate locations for a meso- 
nephrie origin, but at times normal vestigial remnants were also found with 
intermediate transition forms to frank tumor. As noted by Stowe™ in his 6 
cases, we also were impressed by the frequency with which the Schiller type of 
architecture and the clear-cell pattern occurred side by side in the same tumor 
with corresponding intermediary forms. This correlation and their common 
sites of origin were highly suggestive of a close histogenetic kinship and indeed 
raised the possibility that these two different histological patterns might be mere 
variants of one basic disease process. 


While denying that Schiller’s tumor is of mesonephriec origin, Teilum** ** 
does believe that the clear-cell tumor is found alone or simultaneously as a 
variant of mesonephrie lesions which are ‘‘cystic-papillary or adenomatoid.’’ 
Ile specifically stated that his findings have led to the conclusion ‘‘that the 
so-ealled clear cell adenocarcinoma of the ovary is histogenetically related to 
the other types of mesonephric tumor as well as to benign so-called mesothe- 
liomas of the genital tract.’’ He agreed that such lesions can occupy various 
l-vels of the genital tract and has found homologous tumors in female and 


*Since initial submission of this material we have seen our first case of a _ typical 
nisonephroma of the kidney showing the features of both the usual patterns. 
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male. He is, however, unwilling to accept an origin from persistent remnants 
of the mesonephrie system, preferring a ‘‘mesonephric mesodermal primordium 
in the neighborhood of the mesonephros and its ducts.’’ 


Despite this confusion and disagreement, one conclusion seems apparent; 
at different levels of the genital tract including the region of the ovary, a 
certain type of tumor may be found. It may present in a tubular eystic- 
papillary or a clear-cell adenomatous form, or in varying combinations thereof. 
We feel that ‘‘mesonephroma’’ is adequate terminology for this variety of 
tumor, just as ‘‘granulosa-cell tumor’’ may describe a multitude of diverse 
histological patterns. It is not the purpose of this paper to attempt to settle 
the matter of histogenesis, but to try to describe the lesion adequately and 
present the clinical course. 


It should be borne in mind that mesonephroma is not a truly ovarian 
lesion in that its origin is probably from mesonephric remnants in close prox- 
imity to the ovary. As the tumor develops and enlarges, it encroaches on and 
frequently replaces the gonad so that the designation, mesonephroma of the 
ovary, while perhaps not proper, has achieved common usage. 


Material 


We should like to express our appreciation to the Ovarian Tumor Registry 
for the opportunity of scanning their material and from this we have gathered 
35 eases classified as mesonephroma. Unusual ovarian tumors from all over 
the world are submitted to the Registry, which is composed of 5 members, 
each of whom submits a diagnosis on the microscopic sections as they are 
circulated about. When the assorted diagnoses are assembled, a final con- 
clusion is reached, and the referring pathologist notified. Yearly postcards 
are utilized for a follow-up of this wealth of material. 

In dealing with complex histological patterns such as are referred to the 
Registry, it is inevitable that there be some difference of interpretation. Where 
there was complete divergence of opinion, we felt it advisable not to include 
the case (which is simply filed as ‘‘unclassified’’ in the OTR archives). Where 
some incomplete agreement prevailed, the case was considered as a meso- 
nephroma. In analyzing our 35 cases we felt it might be of interest to note the 
percentage of agreement with the final diagnosis among the component mem- 
bers. This is in no sense to be taken as any kind of derogatory criticism or 
reflection on the pathological acumen or modus operandi of the Registry. It 
is felt, however, that it will serve as a very concrete illustration of the highly 
perplexing histology of some of these tumors. Indeed it is a source of wonder- 
ment to us who have been over the material that there has been such close 
agreement in so many of the cases. Actually the authors were not always in 
complete accord with the final diagnosis reached by the Tumor Registry; for 
the purpose of this paper it seemed preferable to abide by the final Registry 
diagnosis with an intent by us at some later date to publish a report on the 
vagarious appearance of certain ovarian mesonephromas. 

A mere estimate of the rarity of this lesion may be derived from the fact 
that these cases were compiled from over 1,600 specimens submitted to the 
Ovarian Tumor Registry in the years 1942-1955. Twelve other cases classified 
as mesonephromas or clear-cell tumors had to be discarded because microscopi¢ 
specimens were unavailable, broken, or unsatisfactory, or clinical material — 
was totally inadequate. If 35 cases seem like a considerable series, the reader 
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should be mindful of the fact that only the most complex and unusual cases 
are generally submitted to the Registry; it must be understood that the meso- 
nephroma is an exceedingly uncommon type of ovarian tumor. Kay and Hoge? 
have recently reported 8 cases, and they further state that mesonephromas 
comprise 13.6 per cent of all ovarian carcinomas. Our own impression would 
place the incidence considerably lower than 5 per cent. 


; 


ig. 1.—(OTR 1142) Characteristic tubules of varying size in a “Schiller mesonephroma.” 


Fig. 
Note “hobnail” appearance of lining epithelium. (150; reduced 4.) 


Fig. 2.—(OTR 1142) Typical lining epithelium which in places is flat and in others 
protrudes into the lumen of the tubule in peglike fashion. (500; reduced 4.) 


Histology 


Tumors arising from vestigial remnants of mesonephric ducts or tubules 
Inay present in two basic but entirely different forms. The first is the variety 
frequently referred to as the ‘‘Schiller’’ mesonephroma, while the other is 
charaeterized by the large, clear cell closely resembling if not identical with the 


Fig. 1. 
Fig. 2. 
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one found in hypernephroma. These two distinctive patterns may oceur 
independently, although it is not uneommon to find them both in the same 
lesion, and indeed in adjacent miscroscopic fields. All kinds of admixtures 
and transition forms between the two may be present, and this is unquestionably 
one of the reasons why such a variety of confusing and equivocal pictures is 


Fig. 3—(OTR 1310) A more proliferative form of mesonephroma is a frequent finding. In- 
traluminal tufting suggests crude glomeruli. (150; reduced 4.) 


Fig. 4.—(OTR 465) The papillary pattern is suggestive of a serous cystadenoma althoug! 
ry was classified as a mesonephroma. Note the tall lining epithelium. (150; reduced 
4. 


to be found. Various degenerative influence often tend to distort the ordinarily 
complex pattern of the tumors, and these must be interpreted properly. Indeed 
it is doubtful whether any tumor can present such a variegated appearance, — 
for a single case may reveal areas closely resembling such different entities as 
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dysgerminoma, arrhenoblastoma, teratoma, papillary cystoma, and indeed 
practically any type of ovarian neoplasm. Diagnosis then depends not on the 
appearance of a single miscroscopic field, but rather on proper evaluation 
and perhaps interpolation of the sum total of many sections. It is, moreover, 
paramount that the pathologist be ever mindful of the two patterns of meso- 
nephroma, and have some familiarity with the atypical transition forms that 
sometimes dominate the picture. 


_. Fig. 5—(OTR 862) Markedly tubular pattern with little intervening tissue. Lining 
*pithelium extremely variable in appearance. A few patches of clear cells present on left. 
(X150; reduced 4.) 

_ Fig. 6—(OTR 531) Tubular appearance markedly diminished because of considerable 
broliferation of epithelial cells. (150; reduced 4.) 


Schiller Pattern.—Perhaps the most striking feature is the characteristic 
tendeney to the formation of tubules which bear a resemblance to those of 
the mesonephrie system (Fig. 1). These tubules are lined by a low cuboidal 
epithelium (Fig. 2), which is frequently heaped up over a connective tissue core 
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in which are capillaries. This bud projects into the lumen of the tubule and may 
create an imperfect impression of a glomerular unit. The lining epithelium 
may produce a more perfect resemblance to glomerular endothelium, but 
considerable variation is often noted. Although classically flat and peglike, 
it may be tall and columnar, and where there is sufficient papillary proliferation, 


A 


Fig. 7.—(OTR 1075) Predominantly clear-cell pattern with only an occasional tubule 
present. (X150; reduced 4.) 


Fig. 8—(OTR 1075) High-power photomicrograph of clear cells. Note that nucleus is 
often absent or compressed against cell periphery. (500; reduced 4.) 


as may occur, a very real resemblance to the papillary serous tumors is pro- 
duced (Fig. 3). Indeed, in several of the cases duly classified as mesonephroma 
by the Tumor Registry, a diagnosis of papillary serous cystadenocarcinoma was 
ventured by one or more of the component members, and we are frank to say 
that our own opinion was more in accord with this (Fig. 4). Nevertheless, 
we uniformly abided by Registry opinion, feeling it presumptuous to project 
our own feelings. 
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The tubules themselves may be small, closely packed, and present a definite 
alveolar appearance, or they may be dilated and appear cystic, with con- 
siderable flattening of the lining epithelium (Fig. 5). Although frequently 
straight, there may on occasion be rather marked tortuosity of the tubular 
pattern. The intertubular connective tissue may be sparse, almost absent, 


4) Fig. 9—(OTR 462) Moderately tubular with admixture of clear cells. (150; reduced 
1. 


Fig. 10.—(OTR 1060) Predominantly tubular on left with preponderance of clear cells 
on right. Only scant stromal matrix. (X150; reduced ¥.) 


hut on other occasions may be abundant and mindful of ovarian stromal- 
cell hyperplasia, perhaps because of edema of the cells. Frequently there 
will be enough proliferation of the epithelial cells to minimize the tubular 
avehitecture with the production of a nearly medullary pattern separated by 
only seant septa of connective tissue. An admixture of tall pale cells is noted 
frequently either lining the tubules or lying interspersed as focal clumps of 
epithelium (Fig. 6). 


Fig. 9. 
| 
Fig. 10. 
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Clear-Cell Pattern—The other type of morphology displayed by these 
ovarian mesonephromas is unquestionably dominated by the appearance of 
large, polyhedral, pale-staining cells (Fig. 7). These are strongly suggestive 
of cells seen in hypernephroma and are not dissimilar to adrenal or lutein 
cells. They are frequently polyhedral in shape and appear glassy due from 
an extremely clear cytoplasm with only very faint stippled nuclear marking. 
Care must be exercised to exclude mere degenerative vacuolization which may 
occur with many other epithelial cells. The nucleus is often pressed against the 
periphery of the cell and is inconspicuous and actually often absent, pro- 
ducing the so-called ‘‘empty’’ appearance (Fig. 8). The presence of lipoid 
seems to us uncertain; only a very few fat stains were present in our cases, 
and these were highly equivocal. Teilum** ‘* believes these cells to represent 
products of cytoplasmic transformation of the usual mesonephroma cells. 


A tubular appearance is frequent, but this tendency is rarely so conspicuous 
as with the Schiller variety (Fig. 9). Dilatation of the tubule may occur with 
resultant compression of the tall clear cell which is appreciably ‘‘mashed”’ 
with the nucleus flattened out and lying transversely at the base of the cell. 
There is not the frequent peglike projection into the lumen of the tubule, and 
in general the tubular acini are much simpler and sometimes inconspicuous. 
A similarity to Pick’s adenoma, cystadenofibroma, or a Brenner tumor with 
central cystic degeneration was frequently commented on. Usually, however, 


the tendency is toward marked overgrowth by the tall, pale, columnar cells . 


in great clumps separated by scant fibrous tissue septa (Fig. 10). Indeed we 
feel that we can state categorically that if this is not the same lesion histologically 
as the better-publicized hypernephroma, then we can frequently make no dis- 
tinction. 


Gross Pathology 


Perusal of the gross description of the tumor as submitted by referring 
physicians has been by no means completely satisfactory, for frequently there 
has been no specific notation about extremely important features of the 
lesion. For this reason we can give no precise statistics, but review of the 
cases seems to permit us to make certain conclusions as follows: (1) The 
mesonephroma was almost always unilateral; when both ovaries were involved 
it seemed quite apparent that the disease was primary on one side with contra- 
lateral extension merely a secondary phenomenon. An interesting but probably 
coincidental finding was the presence of another and presumably unrelated 
tumor in the ovary, either primarily or secondarily involved. Six such cases 
were noted, namely, 2 papillary serous cystadenomas, 2 cystadenofibromas, 
a fibroma, and a Brenner tumor. We are including only specific lesions and 
not possible diagnosis which the complex histological picture of mesonephroma 
often gave rise to. (2) The tumor can be of considerable size for such deserip- 
tions as ‘‘almost up to the xyphoid’’ or ‘‘well above the umbilicus’’ were 
utilized more frequently than measurement by centimeters. Sometimes of 
course the lesion can be tiny, and in 2 instances was apparently a chance finding 
in conjunction with some other more prominent form of pelvic disease. (3) 
The exterior of the tumor was frequently smoothwalled, for papillary ex- 
crescences were rarely mentioned as a gross phenomenon, and microscopic 
study of the tumor wall failed to show this tendency. Peritoneal implants 
and ascites were noted only in several instances in which there was extensive 
extraovarian extension. (4) The tumor was generally described as being 
cystic, either multilocular or parviloeular, although concomitant solid areas 


were frequently noted. (5) Torsion of the pedicle with at least partial. 


rupture of the cyst contents was specified in 6 different instances. While this 
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would suggest a rather mobile type of growth,’ fixation and adherence to 
adjacent structures were also noted, but this development may be merely 
representative of increased degrees of malignancy and extension of the tumor. 
An intraligamentary location is specified in more than one instance, which 
of course is not surprising in view of the probable mode of genesis. 


Clinical Features 


As indicated in Table I, mesonephroma of the ovary may occur at any age, 
but it appears that the majority of the cases arise in the fifth and sixth decades. 


inything less than complete. 


tEight abortions. 


(voungest 12 years). 


jExtensive—more than unilateral involvement with intact capsule. 


% OTR 
CASE | OTR AGREE- 
NO. | NO. | AGE | PARITY | OPERATION* | X-RAY | EXTENT COURSE MENT 
1 255 42 0 Incomplete Yes  Extensivet Dead, 1% years 100 
2 21 65 0 Complete ? Extensive Dead, 14% years 100 
3 eo 2 ? Incomplete No Extensive Dead, post operation 60 
4 465 42 ? Incomplete ? Extensive Dead, 2 years 60 
5 531 40 i Incomplete ? Extensive Dead, 1 year 80 
6 1007 42 0 Complete Yes Extensive Dead, 1 year 60 
7 999 50 0 Complete Yes Extensive Dead, 2 years 80 
8 883 51 iii Complete ? Extensive Alive with recurrence, 60 
4 years 
9 1142 52 iii Incomplete Yes Extensive Dead, 2 years 80 
10 1271 40 iv Complete No Extensive Dead, 1 year 40 
11 1268 16 0 Complete No Extensive Dead, 1 year 80 
12 462 55 0 Complete No Extensive Dead, 1 year 100 
13 1518 70 0 Incomplete Yes Extensive Alive with recurrence, 80 
1 year 
14 532 12 0 Incomplete ¢ Localized Dead, 5 years 80 
15 405 57 ? Complete $ Localized Dead, 2 years 80 
16 862 59 t Complete q Loéalized Alive and well, 4 years 80 
17 583 62 li Complete t Localized Alive and well, 5 years 80 
18 1096 47 0 Complete Yes  Loealized Alive and well, 5 years 40 
19 1036 51 i Complete ? Localized No follow-up 60 
20 1060 56 iv Complete No Localized Alive and well, 2 years 80 
21 1039 67 0 Complete ? Localized No follow-up 60 
22 959 54 0 Complete ? - Localized Alive and well 3 years 100 
23 4 Complete No Localized Alive with recurrence, 100 
4 years 
24 854 59 i Complete Yes Localized Dead, 1 year 40 
25 777 _~—35 i Incomplete No Localized Dead, 2 years 40 
26 693 47 0 Incomplete Yes Localized Dead, 2 years 40 
27 695 50 0 Incomplete No Localized Alive with recurrence, 80 
a 4 years 
28 1075 49 0 Complete ¢ Localized Dead, 2 years 100 
29 1360 31 i Complete No Localized No follow-up 60 
30 1362 66 iii Complete ? Localized No follow-up 40 
31 1332 59 ii Complete No Localized Alive and well, 2 years 40 
32 1310 34 0 Complete No Localized Alive with recurrence, 100 
1 year 
33 1156 «41 iii Complete No Localized Alive and well, 2 years 100 
34 667 53 ii Complete No Localized Alive and well, 5 years 60 
35 1379 46 ii Complete ? Localized No follow-up 100 
*Complete, hysterectomy (subtotal or total) with removal of both adnexa. Incomplete, 


We were impressed by the relative paucity of cases in the young woman, only 
’ eases appearing before the twenty-fifth year, and none in the very young 


It may be recalled that in our previous publication 


cvaling with mesometanephric tumors at lower levels of the genital tract, we 
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noted that of only 13 patients, 5 were less than 25, and 2 eases occurred in 
infants. We might speculate that in the ovary mesonephroma is not prone 
to appear until function has become well established. Certainly there was 
no apparent predilection for the tumor to occur in the young woman as has 
been repeatedly noted in dysgerminomas or teratomas. 


Parity.—Parity was variable, up to four full-term pregnancies being 
cited, and one woman having had eight spontaneous abortions. On the other 
hand it may be noted that, where parity is recorded, nearly 50 per cent of 
the patients had not conceived. Whether this feature is due to some latent 
ovarian dysfunction that later culminated in neoplasm formation has been 
the subject of comment by various other authors. In any ease, it appears 
that this is another form of genital malignancy in which failure to conceive 
is commonly noted, as with carcinoma of the vulva and of course of the 
endometrium. 


Symptoms.—The symptoms were so nondescript as hardly to warrant 
comment, the only valid symptoms apparently being subjective or objective 
awareness of a mass, increased abdominal girth, and vague malaise. Pain 
was a feature only in the few patients in whom the tumor had twisted on its 
pedicle, and such patients of course had more acute symptoms as might be 
expected. Bleeding was rarely a complaint. Although there were 2 eases 
in which postmenopausal bleeding did occur, it appears that the likely cause 
was an endometrial polyp and a submucous myoma, respectively, as noted 
in the protocol. Where endometrium was available for study, there was nothing 
to suggest that this was generally subject to excessive estrogen stimulation, 
nor was there anything clinically to suggest any sort of masculinizing or 
feminizing hormonal influence. In other words, mesonephroma is apparently 
endocrinologically inert, although there were no supecific hormone deter- 
minations to verify this observation. 


Treatment.—It was gratifying to note that the vast majority of our 
patients were subjected to what we feel is adequate surgery, removal of both 
adnexa along with hysterectomy, although the latter was frequently subtotal. 
While we would emphasize that we are strong advocates of total hysterectomy, 
we are more than willing to condone the lesser operation as acceptable, es- 
pecially when the ovarian carcinoma has become extensive. Furthermore, it 
must be understood that many patients in this individual series were operated 
on by general surgeons who should be praised for knowing their limitations 
rather than condemned for performing a supracervical procedure when faced 
by a sometimes difficult technical problem. Certainly few would disagree 
that complete extirpation of the other pelvic organs is much more important 
than removal of the cervical stump in this particular disease. 


It may be noted that the only patients alive and without evidence of 
disease (Table I) are those who received adequate surgical procedures. Many 
of those who had less than complete operation however, had such extensive 
disease that they were subjected to only exploratory laparotomy with obviously 
incomplete removal of malignant tissue, and it may be significant that none 
of 4 patients whose lesion was confined to the ovary itself and in whom a 
certain salvage might be expected lived beyond 5 years. For example, 
Case 14 (OTR No. 532) was only 12 years old, and a unilateral salpingo- 
oophorectomy was performed for an apparently localized tumor. She sus- 
tained a recurrence and died 5 years later. It might appear that conservative 
surgery even in a young girl, where conservatism, if ever, is certainly justifiable, 
is attended by a very definite hazard. 
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It is likewise of interest that, in 6 cases where rupture or spillage of the 
tumor was noted to have occurred either spontaneously or at operation, the 
patient went on to a fatal outcome. Of these 6 patients, 3 had a neoplasm 
which seemed to have been confined to the ovary. In a previous publication 
dealing with papillary serous tumors we have pointed out that spillage at 
operation is a complication to be avoided; this tenet seems to apply in the 
surgery of most true ovarian neoplasms even though the malignancy is of 
relatively low grade. 

In only 21 of our patients was it possible to ascertain whether post- 
operative x-ray had been utilized; 8 women were noted to have received 
such irradiation therapy. One of these is without evidence of tumor, but 
the others are dead or alive with a recurrence. Although admittedly a very 
meager number from which to draw conclusions, it hardly appears that x-ray 
had any specific value in either preventing recurrence or increasing longevity 
following operation for even a localized lesion. None of our patients is known 
to have received intraperitoneal radioactive gold or any other means of 
irradiation therapy except deep x-ray. 


Pronosis—Our previous publication® dealing with mesonephric tumors 
of extraovarian location in the pelvis suggested that this lesion was of relatively 
low-grade malingnanecy, although we could afford no precise salvage rate 
because of the always unsatisfactory follow-up on referred cases for microscopic 
diagnosis. In this particular series we were able to trace 30 of 35 patients 
for varying lengths of time (Table I) and we feel that this should suffice for 
some kind of valid statistical résumé. We do not feel obligated, however, in 
this type of study necessarily to count the patients who could not be followed 
as having a fatal outcome. Actually, those lost to follow-up were all individuals 
in whom the disease was confined to one ovary where there might be a justifiable 
hope for survival. 

Of 30 traceable patients, 17 (57 per-ecent) had died within 5 years, 5 (17 
per cent) are alive but show evidence of tumor, and 8 (27 per cent are alive and 
apparently without recurrence 2 to 5 years after treatment. Despite the 
inadequate span of years following treatment in some of these patients, it is 
apparent that ovarian mesonephroma must be regarded as a rather lethal 
type of neoplasm. Kay and Hoge? have reached similar conclusions although 
their follow-up is not yet complete. 

It was possible from our material to divide cases according to whether the 
disease was still confined to the ovary, although of course our distinction is often 
based on the deseription of operative findings by other individuals. There are 
13 patients in whom the disease was noted to have extended beyond the ovary, 
and although 2 of these are still alive, both have recurrent tumor. Obviously, 
as is true of most ovarian malignancies, the hope for cure is about nil if extra- 
ovarian extension has occurred. 

The 17 patients in whom the tumor is described as being confined to one 
ovary form a much more important group. Even in this group, however, the 
prognosis must be considered as uncertain, for only 8 patients showed no evi- 
dence of disease 2 to 5 years later. Six had already died, and 3 survivors were 
alive but with recurrences within 4 years after the original operation. In round 
figures we must then consider that mesonephroma is fatal in close to 100 per 
cent of cases if extraovarian extension has oceurred, but even where there is 
apparent confinement to the ovary the mortality rate is about 50 per cent. 


Comments 


Attempts to correlate the histological appearance and activity of the tumor 
with the clinical outcome were unsatisfactory. It did not seem to matter whether 
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the lesion showed a predominance of clear cells or tubules, and more frequently 
indeed there was some kind of composite picture. Individual cell changes in 
general were no more helpful in formulating a prognosis, although of course 
the presence of a large number of bizarre mitosing cells must always be regarded 
as ominous. A formal mitosis count would only be misleading, however, because 
of the tremendously variable basic pattern exhibited by these tumors. We must 
conclude that as a group they are quite malignant; any attempt to prognosticate 
concerning a single lesion is doomed to failure. 


In preparing our previcus publication on mesonephric tumors of the female 
genital tract, we formed the impression that these were of rather low-grade 
malignancy. In the region of the ovary, however, mesonephroma seems to be a 
great deal more lethal although it is the same basic lesion derived from meso- 
nephric-system remnants. Although biologically similar, the tumor in the lower 
tract commonly arises from an exposed position such as the cervix or vagina 
where early diagnosis and treatment lead to a more favorable salvage. In the 
region of the ovary, mesonephroma is characteristically silent until it is too far 
advanced for beneficial therapeutic results. Certainly this series of ovarian 
mesonephromas exhibited considerable malignant properties even where there 
was apparent gross confinement to the ovary. 


Conclusions 


1. Study of 35 mesonephromas from the files of the Ovarian Tumor Registry 
has indicated that they might present in the so-called Schiller pattern, as a 
clear-cell adenocarcinoma, or more frequently as a composite of the two. 


2. The symptoms and clinical features are not specific, and the tumors 
seem to be endocrinologically inert. 


3. Even where there is apparent confinement to the ovary the mortality rate 
approximates 50 per cent despite adequate surgical and irradiation therapy. 
Where there is extension beyond the ovary, the rate approaches 100 per cent. 


4. Mesonephromas of the ovary and lower genital tract seem to be basically 
the same lesion, although the exposed position of the lower tract tumor affords 
earlier symptoms and treatment. 
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FEMINIZING OVARIAN GYNANDROBLASTOMA 


G. D. AmMromin, M.D., anp E. M. Haumeper, M.D., Duarte, CaAuir. 


(From the Department of Pathology, City of Hope Medical Center) 


YNANDROBLASTOMA is a benign ovarian tumor composed of both male 
and female elements. Histologically, unmistakable ovarian and testicular 

struetures can be identified. Many of these tumors are both masculinizing 

and feminizing. In rare instances such as the tumor to be described, however, 
the histologic picture may be unique and the tumor may be only estrogen 

secreting. 

Case Report 


History: A 63-year-old Negro woman, gravida vi, para v, who had had one abortion, 
was first admitted to the City of Hope Medical Center on Dec. 14, 1956, with the complaint 
of postmenopausal, intermittent vaginal bleeding since August, 1955. Her last menstrual 
period had been in 1935, following an abortion at 5 months. The bleeding recurred ap- 
proximately monthly up to the time of admission. During the few months prior to admis- 
sion, the bleeding had been heavier. For the past one and one-half years, she had noted 
some breast enlargement. There had been no voice changes or alteration in hair distribution, 
no weight loss, no anorexia. There was no history of gynecologic operations or of pelvic 
inflammatory disease. 

Physical examination was within normal limits except for a firm easily discernible 
oval mass measuring approximately 10 by 10 by 12 cm. in the region of the right adnexa. 
This mass was freely movable and distinct from the uterus. 

The patient had had relatively mild hypertension for the past year. An electrocardio- 
gram taken on admission was interpreted as borderline normal. Other laboratory findings 
were not contributory. A hysterectomy and bilateral salpingo-oophorectomy were performed 
Jan. 15, 1957. To date, the patient remains well. 

Pathologic Description (Gross).—The specimen consisted of a uterus, complete with 
cervix, and an attached left tube and ovary. The uterus appeared slightly enlarged. The 
portio vaginalis was smooth but somewhat edematous and soft on section. The uterine 
cavity was lined by a hemorrhagic endometrium; there was a polypoid structure, 1 cm. in 
diameter, at the region of the external os. The myometrium was firm and up to 2 mm. 
thick. The left tube was swollen and edematous; its fimbriated end was dilated and fused 
to the left ovary. The lumen of the tube contained chocolate-brown material. The ovary 
measured 3 by 3 by 2 cm.; it showed no gross changes. 

Separately submitted was a large, coarsely bosselated, encapsulated mass measuring 
10 by 7.5 by 6 em., over which was stretched an adherent uterine tube. The distal half 
of the tube was dilated up to 2.5 em. in diameter; its lumen was filled with clear straw- 
colored fluid. The cut aspect of the tumor mass was yellow tan and bosselated, and appeared 
trabeculated by fiberlike septa which delineated slightly raised nodules (Fig. 1). 

Pathologic Description (Microscopic).—The large ovarian tumor consisted of gland- 
like structures, lined by tall columnar cells, in a stroma consisting of spindle-shaped cells 
resembling fibroblasts (Fig. 2). The nuclei were basally located and showed a slight 
variation in size and staining qualities. These tall epithelium-like cells had clear or slightly 
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vacuolated cytoplasm and mitoses were rare. The lumina of the tubular or glandlike spaces 
were either empty or filled with eosinophilic amorphous material. The contents of the 
tubules or glandlike structures frequently stained deep red with performiec acid-Schiff stain ; 
however, performic acid-Schiff-positive material in significant quantities was not consistently 
demonstrated. 


The stroma consisted of spindle-shaped cells which in some instances resembled fibro- 
blasts. A fat stain (sudan III) showed irregular staining of the cytoplasm of many of 
of the glandlike structures. The material in the centers of some of the acini stained variably, 
deep in some portions and light in others. Many globules of sudan II-positive material 
could, however, be demonstrated throughout the stroma within the cytoplasm of spindle-shaped 
cells (Fig. 4). Abundant reticulin could be seen throughout the stroma, and occasionally 
appeared to demarcate or surround epithelial islands (Fig. 5). Leydig cells were not seen. 


Fig. 1.—Gross specimen of ovarian tumor. Smooth encapsulated external aspect on left, and 
bosselated cut surface on right. 


Analysis of the tumor for estrogen (modified Bates-Cohen method) showed 75 wg per 
gram of tissue. In contrast, estrogen analysis of a Brenner tumor showed 0.38 wg per 
gram and a premenopausal normal ovary showed 2.86 wg per gram. 


The endometrium was scant, thin, and had been curetted. There was a cystic 
endocervical polyp. The left uterine tube showed many intraluminal adhesions, resulting 
in glandlike spaces filled with either clear eosinophilic material or erythrocytes. The spaces 
were lined by tall columnar cells, occasionally thrown into papilliferous execrescences (old 
salpingeal adhesions, with salpingitis glandularis and hematosalpinx). 


Comment 


The specimen presented an encapsulated, lipid-containing, hormonally 
active neoplasm, as evidenced by postmenopausal bleeding, enlargement of the 
uterus and breasts, and large amounts of tissue estrogen in the tumor. 

Biologically and histologically, this tumor seems to be related to the group 
of partly luteinized granulosa-cell tumors. The tubular arrangement of 
columnar, vacuolated, and lipid-containing cells suggests that this is a rather 
unusual and infrequently occurring type of granulosa-cell tumor, a ‘‘folliculome 
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lipidique’’ or tubular adenoma of the ovary. Occurrence after the menopause 
is unusual. Those previously described occurred during the period of active 
sexual life. 

‘*Folliculome lipidique’’ has been extensively discussed by Moulonguet' 
as well as others.2® Further interest in these specific tumors, and in granulosa- 
cell tumors in general, has been stimulated by Meyer’ with his extensive treatise 


- 


Fig. 2.—High magnification of glandlike structures of tumor. Note dark gray and black 
material in lumina of glandlike and tubular structures, lined by tall columnar cells, and 
cellular fibrothecomatous stroma. (Hematoxylin and eosin stain.) 


Fig. 3.—High magnification. demonstrating details of tall columnar cells lining tubular 
structures. (Hematoxylin and eosin stain.) 


on the pathogenesis of certain ovarian tumors. He explains the development 
of granulosa-cell tumors from ‘‘superfluous’’ cell masses, ‘‘Granulosa-Zellhau- 
fen,’’ which are fetal rests in the ovarian medulla. Plate,? in his excellent 
discussion of the subject, contends that the name is misleading as granulosa-cell 


Fig. 2. 
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tumors do not originate in the follicle, and suggests instead the name ‘‘tumor 

granulosa cellulare lipoides gyriformis.’’ In his opinion, the tumor is benign. 
There is structural resemblance between these neoplasms and Pick’s* 

‘‘testicular adenoma of the ovary’’ which, however, is a virilizing tumor. 


Fig. 4. 


Fig. 4.—Sudan III stain of tumor. Black globules are lipid-containing cells in stroma. 
ny of tubules noted in Fig. 2 are stained lighter, and appear as gray spherules in illus- 
ration. 


Fig. 5.—High magnification of tumor. Argentophilic fibers appear to surround and 
demarcate acinar elements. (Wilder’s reticulum stain.) 


In a number of ovarian tumors, admixture of granulosa and theca cells 
was observed.® The combined cellular occurrence is explained by Fischel’s*® 
theory stating that primitive mesenchymal ovarian stroma undergoes a partial 
differentiation into granulosa and theea cells which surround the sex cell in 
early fetal life. Thus it appears that these tumors are of mesenchymal rather 
than mesodermal origin. 

Concerning the etiology of tubular adenoma of the ovary, Teilum'*” is 
of the opinion that the typical lipid-containing tall columnar cells seen in 


Fig. 5. 
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‘*folliculome lipidique’’ cannot be referred to any phase of the normal granulosa 
and, therefore, its classification as a type of granulosa-cell tumor may be 
incorrect. There is evidence that the neoplasm may be analogous to 
a feminizing Sertoli-cell tumor. Teilum proposed that these tumors should be 
classified as ‘‘tubular androblastomas.’’ He gave detailed proof of the origin 
of cells, like those of the arrhenoblastomas, from the male-directed cells. He 
stated that the lipid-containing cells in the tubular portions of androblastomas 
represent Sertoli cells, and that these ovarian tumors ean be elassified histo- 
genetically as androblastomas, originating from a testicular blastema. The 
difficulty of interpretation of estrogen-producing ovarian tumors originating 
from a testicular blastema is overcome by the demonstration of estrogen-pro- 
ducing lipidie Sertoli-cell tumors in canine testes.12 Klinefelter and associ- 
ates** described a clinical syndrome which involved both germinal and Sertoli 
cells. They stated that, in addition to the androgenic hormone produced by 
Leydig cells, the testis also produces another hormone, similar to estrone, 
from the tubules. 

Because of the occurrence of Leydig cells (androgen producing) and Ser- 
toli cells (estrogen producing) in testicular androblastomas, one can also ex- 
pect to find one or the other type of cells in homologous ovarian androblasto- 
mas (virilizing Leydig-cell and feminizing Sertoli-cell tumors). The tumors 
of the ovary (of Sertoli origin), in spite of their originating from the male- 
directed material, are not only without virilizing effect, but in the case of the 
tubular forms are estrogen producing. They might also be called “tubular 
Sertoli-cell tumors.’’ Since Sertoli and granulosa cells have the same anlage*® 
and eannot be distinguished in the early embryo, it is possible under abnormal 
conditions for maturation to proceed along alternative lines and give rise 
to Sertoli cells. Burslem and co-workers" have presented a case in which both 
a Sertoli-cell and a granulosa-cell tumor merge. According to Teilum,” the 
tumors are highly differentiated, and have been proved to be benign in all 
cases described. 

We concur with Teilum™: ” that the tubular and glandlike structures in 
“folliculome lipidique” do not even remotely resemble any phase of develop- 
ment of the granulosa cell, and are most likely lipid-containing Sertoli cells. 
The intimately associated lipid-containing stroma in our tumor is. however, 
quite reminiscent of the more common fibrothecoma. Because of the associa- 
tion of these two elements, our tumor would be classified as one derived from 
testicular as well as ovarian elements, and is a variety of gynandroblastoma. 

Other examples of gynandroblastoma, collected and reviewed by Mechler 
and Black,’’ point out the diverse histologic structures of these tumors. Bi- 
lateral development from the primitive gonadal blastema into only certain 
portions of the male and female definitive gonads is responsible for various 
combinations of testicular and ovarian tissues. If one uses the term “gyn- 
androblastoma” for the histogenesis of the components of a tumor, this pa- 
tient had such a tumor. In a review of the literature, with particular refer- 
ence to the biologie effects of these tumors, Mechler and Black pointed out 
that whereas some reported patients had masculinizing as well as feminizing 
symptoms, this certainly was not always true. The tumor which we have de- 
seribed here has only the feminizing portion of testicular androblastoma (Ser- 
toli cells), associated with usually feminizing fibrothecomatous stroma. 


Summary 


A benign feminizing ovarian neoplasm in a 64-year-old woman, with 
gross and microscopic descriptions, is presented. It is most likely a combined 
tumor consisting of a tubular Sertoli-cell tumor in a fibrothecomatous stroma 
(gynandroblastoma). 
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COEXISTENCE OF MUCINOUS CYSTADENOMA AND 
BRENNER. TUMOR OF THE OVARY 


Report of Two Cases 


VINCENT J. FREDA, M.D., AND JosEPH A. Montimurro, M.D.,* 
New York, N. Y. 


(From the Department of Obstetrics and Gynecology, College of Physicians and Surgeons, 


Columbia University and the Sloane Hospital for Women, Columbia-Presbyterian Medical 
Center) 


HE precise histogenetic backgrounds of mucinous cystadenoma and Bren- 

ner tumor are still unresolved and perplexing problems. The origin of 
mucinous tumors has been ascribed to: (a) the enteric epithelium of tera- 
tomas, ** (b) the Brenner tumor,!* (ce) the surface mesothelium of the 
ovary,” or (d) Miillerian or Wolffian relics.© 7 The Brenner tumor likewise 
presents a variety of possible histogeneses: the surface mesothelium of the 
ovary,’* the Walthard rest,* 1° the ovarian stroma,® and the rete 
ovarii® ** 1? have all been implicated as possible precursors of these curious 
epithelial nests. 

It is the purpose of this communication to present 2 cases in which a 
Brenner tumor was found in the wall of a pseudomucinous cystadenoma and 


in which the transition from the one tumor to the other was clearly evident 
in both eases. 


The Brenner tumor was first described by Orthmann*® in 1899. Fritz 
Brenner, in 1907, described 3 additional cases. In 1932, Robert Meyer’ ? 
popularized the eponym “Brenner tumor” and asserted that the tvmor had its 
origin in the eell rests originally described by Werth in 1887?° and later by 
Walthard in 1903.1° Greene® believes that the Brenner tumor has three dis- 
tinet precursors: (a) the surface mesothelium of the ovary, (b) the rete 
ovarii, and (c) the ovarian stroma. He believes that each precursor can give 
rise to a Brenner tumor and considers the Walthard rest as an isolated and 
more frequent manifestation of the same process, whereby the peritoneal coat- 
ing of the ovary gives rise to a Brenner tumor. Most authors agree that the 
majority of Brenner tumors arise from Walthard rests which in turn are 
believed to be derived from the surface mesothelium of the ovary or else to 
be construed as embryonic rests. Novak’? has estimated that well over 300 
cases of Brenner tumor have been reported. 

The histogenesis of the mucinous cystadenoma is no less an enigma than 
that of the Brenner tumor. Of the various theories proposed, Novak’ con- 
sidered that of the teratoma, as favored by Meyer, to be the one founded on 
the best evidence. The tall enteric epithelial component of the teratoma outgrows 


*Present address, Department of Obstetrics and Gynecology, Greenwich Hospital. Green- 
wich, Conn. 
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the other tissue components and eventually dominates the microscopic pic- 
ture. On the other hand, the following data indicate that at least a few of 
these cysts have their origin in Brenner tumors: (a) the occasional presence 
of mucinous epithelium lining the small cystic cavities which are commonly 
seen in the epithelial nests of the Brenner tumor, (b) the presence of a muein- 
ous substance in these cavities even before the epithelium assumes its typical 
goblet-cell appearance, and (c) the occasional finding of a Brenner tumor in 
the wall of a mucinous cyst. Mucinous acini have also been described in a 
small proportion of Sertoli-Leydig-cell tumors.'* Hughesdon’® reported a case 
in which a small Sertoli-Leydig-cell tumor was present in the wall of a mucin- 
a cyst and he was able to demonstrate the transition from one tumor to the 
other. 


Greene® cited three authors as having demonstrated the continuity be- 
tween the epithelium of the mucinous cystadenoma and that of the Brenner 
tumor. Von Szathmary*® demonstrated this continuity in 3 cases; Held” 
found it in one instance, and Plaut* described a case and stated that when 
the tumors are coexistent, serial sections will demonstrate this continuity. 
Greene® reported 2 cases in which a Brenner tumor was present in the walls 
of a mucinous cystadenoma. In a study of 17 cases of Brenner tumor, Novak 
and Jones”? found an associated mucinous cystadenoma in 3 eases. Jondahl 
and associates** reported 31 cases of Brenner tumor in which 4 occurred in 
the walls of mucinous cystadenomas; 2 cases occurred in the walls of dermoid 
cysts; one was discovered in the wall of a malignant teratoma, and the re- 
maining 24 cases were not associated with any other ovarian neoplasm. In 
their study of mesenchymal tumors of the ovary, Biggart and Macafee** found 
15 examples of Brenner tumor and in 2 of these cases the Brenner tissue was 
found in the wall of pseudomucinous cysts. <A transition from Benner to 
pseudomucinous epithelium was demonstrated in one case. The remaining 13 
eases of Brenner tumor were not associated with another neoplasm. 


Case Reports 


CasE 1.—(No. 310438) A 51-year-old white woman, gravida viii, para viii, was ad- 
mitted to Sloane Hospital for Women on Feb. 18, 1958, with postmenopausal bleeding and 
progressive enlargement of the abdomen of ten weeks’ duration. 


The patient had an uneventful menopause at age 45. Ten weeks prior to admission 
she suddenly started to bleed heavily per vaginam for the first time in 6 years. Irregular 
bleeding with progressive increase in the size of the abdomen continued up to the time of 
admission. 

Examination on admission revealed a cystic, smooth, nontender mass arising out of 
the pelvis and extending to 5 fingerbreadths above the symphysis. At laparotomy, there 
was found a large, freely movable right ovarian cyst measuring 8.5 cm. in diameter. The 
uterus and left adnexa were normal in appearance, and there was no free fluid in the 
peritoneal cavity. A total hysterectomy and bilateral salpingo-oophorectomy were per- 
formed. The patient tolerated the procedure well. 


Gross Observations.—The cyst measured 8.5 cm. in diameter. The external surface 
was smooth, bluish white in color, and showed no papillary projections. The cyst was 
multiloculated and all of the locules contained mucinous clear fluid. There were no papil- 
lary excrescences present on the internal surface. Scattered along the wall of the cyst 


Fig. 1.—Case 1. <7 nests in a framework of dense fibrous ovarian stroma. (He- 
and eosin. X65.) 
2.—Case 1. Epithelial islands in the Brenner tumor showing a transition from 
Brenner ‘cells to mucinous cells. (Hematoxylin and eosin. X125.) 
Fig. 3.—Case 1. Epithelial nest showing the cellular transition within the nest and a 
small mucinous cyst growing out of the nest. (Hematoxylin and eosin. 225.) 
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were several firm, irregularly shaped nodules, the largest of which measured 3 by 1.5 by 
lem. The cut surface of the nodules had a pale yellow color. 


Microscopic Observations.—The sections showed the cyst wall to be lined by a single 
layer of tall columnar cells with basal nuclei and clear cytoplasm, typical of the mucin- 
secreting epithelium. Sections taken of the nodules noted in the gross examination showed 
a cluster of epithelial cell nests against a background of dense fibrous ovarian stroma. 
The cells comprising the nests were uniformly large, polyhedral cells with clear cytoplasm 
and a crescentic nucleus. The epithelial islands presented the characteristic picture of a 
Brenner tumor (Fig. 1). ’ 

Brenner tumor was found in several of the solid areas noted on gross examination. 
In these portions of the tumor, the epithelial nests were the dominant feature with several 
microscopic mucinous cysts scattered about. Transitions from Brenner epithelium to 
mucinous epithelium could also be seen in these solid areas as demonstrated in Figs. 1-7. 

The outstanding example of this is Fig. 3 in which one can see not only the transi- 
tion from the Brenner epithelium to the mucinous epithelium, but also a small mucinous 
cyst blossoming out of the epithelial nest. Many of the epithelial islands showed a cen- 
tral cystic area, and a fair number of these areas stained positively for mucin, even be- 
fore the appearance of the goblet-cell epithelium. Where the cystic liquefaction and 
cellular transmutation were more advanced, a small mucinous cyst was often seen de- 
veloping. The endometrium (Fig. 8) showed evidence of mild hyperplasia with some 
apparently secretory changes. Mucicarmine stain of the endometrium failed to demon- 
strate mucin in the gland lumen. Superficial adenomyosis was also present in the myo- 
metrium. A microscopically small and limited area of intraepithelial carcinoma was found 
in the cervix at the squamocolumnar junction. Endometriosis was present in the left 
ovary. 

Pathological Diagnosis.—Mucinous cystadenoma of the right ovary with Brenner tumor 
in the wall of the cyst. Intraepithelial carcinoma of the cervix. Endometrial hyperplasia, 
mild. Adenomyosis. Endometriosis of the left ovary. 


Case 2.—(No. 1128327) A 62-year-old white woman, gravida i, para i, was admitted 
to the private service of the Sloane Hospital for Women on March 16, 1958, because of 
progressive enlargement of the abdomen of 10 weeks’ duration. The patient had an unevent- 
ful menopause at age 53. ’ 

Physical examination on admission revealed a large, smooth, cystic, nontender mass 
arising out of the pelvis, filling the entire lower abdomen and approximating the size of a 
7 months’ cyesis. On pelvic examination the mass was thought to be a large ovarian cyst. 
X-ray films of the abdomen disclosed a large soft-tissue mass filling the entire pelvis and 
lower abdomen, with areas of calcification in the pelvic portion of the tumor. The gastro- 
intestinal series revealed a small hiatus hernia, but were otherwise unremarkable. The chest 
film was normal. 

At laparotomy, a huge right ovarian cyst was found, filling the pelvis and entire lower 
abdomen. The cyst was movable, and there was no free peritoneal fluid present. The left 
ovary appeared normal, and except for small leiomyomas, the uterus was unremarkable. A 
total hysterectomy and bilateral salpingo-oophorectomy were performed. The patient toler- 
ated the procedure well. 

Gross Observations.—The cyst arose from the right adnexa, measured 22 em. in diam- 
eter, and contained 4,500 c.c. of a clear serous fluid. The external surface was smooth, 
glistening, and bluish in color. There was one large cystic cavity and several smaller 


Fig. 4.—Case 1. Epithelial nest showing an early cavity lined with cuboidal, mucinous 
cells. and eosin. 225.) 

5.—Case 1. Epithelial nest showing early cavity formation and cellular transition. 
(Hematoxyiin and eosin. X225.) 

6.—Case 1. One half of the nest is lined with pseudomucinous cells and the other 
half with Brenner cells. The narrow stalk of epithelial cells, at the bottom of the figure, 
er: mr be seen in Fig. 3, connecting the nest to a mucinous cyst. (Hematoxylin and eosin. 
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Figs. 4-6.—For legends see opposite page. 
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locules. No papillary excrescences were present on the internal or external surfaces. 
There were several solid areas along the wall of the cyst and while some were firm and 
partly calcified, others were soft and necrotic. The right tube was firmly adherent to the 
cyst wall. The left ovary appeared normal. The uterus was of normal size; however, 
the internal os was closed by a dense ring of fibrous tissue, and when the endometrial cavity 
was opened, approximately 10 ¢.c. of sanguinopurulent fluid flowed out. The endometrium 
was smooth, glistening, and succulent in appearance. 


Fig. 8. 
Fig. 7—Case 1. Schiff-positive material in a cystic space and the lining mucinous 
epithelium. There is a lack of Schiff-positive material in the Brenner cells. (P. A. S. 125.) 


Fig. 8.—Case 1. Endometrial hyperplasia. A mucicarmine stain failed to demonstrate 
mucin in the gland lumina. (Hematoxylin and eosin. 225.) 


Microscopic Observations.—Sections of the ovarian cyst showed the characteristic ap- 
pearance of the mucinous cystadenoma. In most areas the walls of the cyst were lined by a 
single layer of columnar mucin-secreting epithelium. Some areas were suggestive of early 
malignancy, however. Numerous sections were taken of the tumor and Brenner tumor was 
found in two sections taken from separate sites along the cyst wall. Step sections of the 
paraffin blocks eventually demonstrated the transition from the polyhedral cell of the Brenner 


Fig. 7. 
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tumor to the typical pseudomucinous epithelium (Fig. 9). The left ovary was normal. The 
endometrium showed an active endometrial hyperplasia with focal areas of adenomatous 
hyperplasia (Fig. 10). 

Pathological Diagnosis.—Mucinous cystadenoma of the right ovary with areas suggestive 
of early adenocarcinoma. Brenner tumor present in the walls of the mucinous cystadenoma. 
Active endometrial hyperplasia. Chronic cervicitis. 


Fig. 9—Case 2. Epithelial nest in the Brenner tumor demonstrating the cellular tran- 
sition. Hematoxylin and eosin. 225.) 


Fig. 10.—Case 2. Active endometrial hyperplasia. (Hematoxylin and eosin. 225.) 


Fig. 10. 


Comment 


In the 2 eases presented the observations support the theory that when 
mucinous eystadenoma and Brenner tumor coexist, the transition from one 
tumor to the other can be demonstrated. Two other cases of mucinous cyst- 
adenoma were examined extensively for a possible precursor, and in one case 


Fig. 9. | 
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a small mucinous cyst was seen developing from the enteric epithelium of an 
adult teratoma. 


Plaut* states that the Brenner tumor is almost invariably unilateral. 
-Jondahl** found only 15 cases of bilateral Brenner tumors reported in the 
literature and added 2 cases from his own series. 


Although the Brenner tumor is almost invariably benign, several reports 
of malignant Brenner tumors have appeared.”*** In one report?’ a eystic 
Brenner tumor demonstrated a malignant transformation in the mucinous 
epithelium (or cystic portion) as well as in the Brenner epithelium (or solid 
portion) of the tumor. 


The association of active endometrial hyperplasia 9 years after the meno- 
pause in the one ease and hyperplasia plus postmenopausal bleeding in the 
other case raises the question of a possible endocrine effect exerted by these 
tumors. Most authors are of the opinion that the Brenner tumor is without 
endocrine effect. It is now generally accepted that endometrial hyperplasia 
with no apparent cause in a postmenopausal patient is not uncommon. There- 
fore the endometrial findings could well be due to chance. In 1938, Taylor 
and Millen*? reported on a study of 406 patients with postmenopausal bleed- 
ing in which 17 per cent of the cases could be accounted for on the basis of 
benign tumors of the uterus and ovary. Particular note was made of 2 cases 
in which endometrial hyperplasia was associated with a pseudomucinous 
cystadenoma. Speculation was made on three possible causes of the endo- 
metrial hyperplasia: (a) general hyperemia in the pelvic region secondary 
to the mechanical effect of the tumor, (b) hormonal effect due to substances 
elaborated by the cyst itself, and (ec) hormonal effect secondary to activated 
ovarian cells in the wall of the cyst. Recently, Morris and Scully** have re- 
emphasized this latter concept with additional cases from the literature and 
remark that with various ovarian tumors the stroma may on occasion differ- 
entiate into cells capable of producing steroid hormones. Smith** reported 
upon 8 patients who were postmenopausal with mucinous cystadenofibromas, 
6 of whom had associated vaginal bleeding and 3 had an active endometrial 
hyperplasia. 


In their review of the literature, Morris and Scully** report that some 
25 per cent of the Brenner tumors are associated with abnormal uterine bleed- 
ing and approximately 10 per cent are associated with endometrial hyper- 
plasia. The endometrial hyperplasia has been ascribed by Biggart and Mac- 
afee** to thecalike cells which are rich in doubly refractile fat about the epi- 
thelial nest. In cases of Brenner tumors without associated uterine bleeding 
they were unable to find fat in the stroma about the epithelial nests. 


Considering the complex histogenetic background of these tumors and 
how very little is known of what stimulates transmutation of ovarian ele- 
ments, one must coneur wholeheartedly with Novak** when he stated, “the 
ovary is a hotbed of differentiating potency. Almost anything can happen in 
this respect and it often does.” 


Summary 
Two cases have been presented in which a Brenner tumor was found in 


the wall of a mucinous cystadenoma. Transition between the 2 tumors was 
found in both eases and illustrated with photomicrographs. 


We wish to thank Dr. William Ober of the Department of Surgical Pathology for his 
many helpful suggestions, and Dr. David Moore for permission to report Case 2. 
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BILATERAL BRENNER TUMORS OF THE OVARIES 
A Case Report 


Raymonp J. Buncarp, M.D., WALTER A. Hause, M.D., 
PorRTLAND, ORE. 


(From the Departments of Surgery and Pathology, Veterans Administration Hospital, Portland) 


HE following reports of bilateral Brenner tumors have appeared in the 

literature since 1942, when Fox reviewed the literature and, in 170 cases 
of Brenner tumor, found only 13 which were bilateral. Johnson and Dockerty? 
in 1945 reported the fourteenth case of bilateral Brenner tumor. Jondahl, 
Dockerty and Randall,’ in a series of cases up to Jan. 1, 1947, reported 2 eases 
of bilateral Brenner tumors, one of which was the ease of Johnson and Dockerty? 
referred to above. Therefore, up to Jan. 1, 1947, there has been a total of 15 
eases of bilateral Brenner tumor reported. The sixteenth reported case was 
reported by Peck and Leary,‘ in 1952. 


Fig. 1—Gross photograph of both ovaries. cee ovary has been divided and both halves are 
shown. 


A 36-year-old former Army nurse entered the Portland Veterans Administration Hos- 
pital on July 16, 1957, with the history of a mass in the breast and right axilla of 3 months’ 
duration. One month prior to admission, biopsy revealed comedocarcinoma of the right 
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breast with axillary metastasis. Four years previously, the patient had had a thyroidectomy 
for toxic goiter. The past history was otherwise unremarkable. 

There were no menstrual irregularities. Three children, aged 4 years, 2 years, and 5 
months, were not breast fed. The family history was noncontributory. 

Physical examination showed a pale, obviously ill white woman. The blood pressure 
was 135/100; pulse 88; temperature 99° F. On the upper outer quadrant of the right breast 
there was a healed scar with an underlying mass which was fixed to the chest wall. There 
were several firm nodes in the right axilla. Due to menstrual flow a pelvic examination was 
not performed. The remainder of the physical examination was unremarkable. 


ye 


Fig. 2.—Photomicrograph of section from one Brenner tumor. (Hematoxylin and eosin. 
X115; reduced \.) 


Fig. 3.—Photomicrograph of section from the other Brenner tumor. (Hematoxylin and 
eosin. X115; reduced \%.) 


ii Fig. 2. 
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Initial laboratory studies were within normal limits with the exception of the sedi- 
mentation rate, which was 44 mm. per hour. 


The chest x-ray was normal, but pelvic metastasis was demonstrated by a bone survey. 


It was felt that hormone stimulation would be alleviated by bilateral oophorectomy, 
which was performed on July 26, 1957. Following operation, the patient’s condition de- 
teriorated progressively, and she died on Aug. 16, 1957. 


Operative Findings.—On opening of the peritoneal cavity, there was a slight amount of 
serosanguineous fluid. The ovaries were similar in appearance, except for the presence of a 
1.0 em. hard nodule on the right ovary attached to its free border. A bilateral salpingo- 
oophorectomy was carried out. 

Pathological Examination of Swrgical Specimen.—The gross specimen included both 
ovaries each with the attached Fallopian tube. These were not separately labeled as to right 
or left. Each ovary measured approximately 4 by 2 by 2 cm. and each contained several 
cystic areas. On one ovary was noted a small nodule projecting from the main portion, 
measuring 1 by 0.6 by 0.7 em. The cut surface of each ovary showed in addition to occa- 
sional follicular cysts, a solid grayish-white firm tumor nodule (Fig. 1). One nodule meas- 
ured 2 by 1.2 em., while the other measured 1.5 by 1.0 em. Microscopic study showed both 
nodules to be typical Brenner tumors (Figs. 2 and 3). These consisted of compact epi- 
thelium-like nests of cells embedded in a fibromatous stroma. Some of the cell groups showed 
areas of cystic degeneration with inspissated material in the softened areas. Considerable 


calcification was evident in the stroma (Figs. 2 and 3). A small focus of metastatic carcinoma 
was observed in one ovary. 


Postmortem Findings.—The right breast showed extensive infiltration of the neoplasm. 
The right axillary and retroperitoneal nodes were involved by metastatic carcinoma. The 


liver showed a diffuse intrasinusoidal metastatic spread with secondary cirrhosis. The spleen 
revealed extensive metastatic carcinoma. 


Summary 


A ease of bilateral Brenner tumor of the ovary is reported because of its 
rarity. The tumors had no bearing on the clinical symptomatology and were 
incidental findings following removal of both ovaries for carcinoma of the breast 
with metastases. This apparently represents the seventeenth reported ease of 
this entity. 
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SECRETORY MAMMARY TISSUE ARISING WITHIN A BENIGN 
CYSTIC TERATOMA OF THE OVARY DURING PREGNANCY 


Epwarp D. Nissen, M.D.,* BALTrmoreE, Mb. 


(From the Department of Obstetrics and Gynecology, University of Maryland, School of 
Medicine and University Hospital, Baltimore) 


HE ubiquitous origins of heterotopic tissues within the ovary are a fre- 
quent source of conjecture. This particularly variegated behavior of 
ovarian teratomas has been subjected to comprehensive analyses.’* It is 
therefore not the purpose of this communication further to elaborate upon this 
aspect. Although benign cystic teratomas comprise 10 per cent or more of all 
ovarian tumors they are enigmatic for even the accomplished microscopist. 
The polymorphic characteristics of this neoplasm often defy identification 
especially when undifferentiated elements predominate. Fortunately, those 
displaying differentiated organoid structures are more numerous. This facili- 
tates specific recognition of most components. The tumor encompassed by this 
report belongs to this group. , 


Case Report 


Mrs. E. W., U. H. No. 154-2-48, a para 0, gravida 0, 37-year-old, unregistered, Rh- 
positive Negro woman was admitted to University Hospital on May 10, 1958, with bloody 
mucoid show, an intact amniotic sac, and irregular uterine contractions for about 2 hours. 
Although she had not received antenatal care her course was said to be uneventful. The 
last normal menstrual period could not be accurately established. Since the symphysis-to- 
fundus measurement was 26 cm., the approximate duration of pregnancy was estimated at 
37 weeks. The past and family histories were noncontributory. 

Physical Examination.—The patient weighed 258 pounds and was mentally retarded. 
The blood pressure on admission was 180 systolic and 94 diastolic, temperature 98° F., and 
pulse 100. There was bilateral pretibial pitting edema to the level of the tibial tubercles. 
The fetal weight was estimated by four examiners and varied from 3,450 to 4,100 grams. 
The fetal heart rate was 130 per minute and of good quality. The presenting part was 
vertex and the station was 1 cm. above the ischial spines. The cervix was totally effaced 
and 3 em. dilated. 

Laboratory Findings——The hemoglobin was 13.1 Gm. per cent; analysis of a catheter- 
ized urine specimen was within normal limits except for 100 mg. protein per 100 ml. urine. 

Clinical Course and Treatment—For the ensuing 6 hours following admission labor 
was desultory. Cervical dilatation had increased to 4 em. and considerable caput was 
discernible at the level of the ischial spines. The lack of progress was now clinically evi- 
dent and x-ray pelvimetry was ordered. However, the films were technically unsatisfactory 
because of the patient’s obesity. Further efforts at pelvic mensuration were abandoned 
in favor of safety and practicality. Amniotomy was performed and it appeared that the 
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Figs. 1 and 2.—For legends see opposite page. 
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frequency, duration, and intensity of the subsequent uterine contractions were favorably 
influenced thereby. In the meantime parenteral magnesium sulfate and barbituates were 
administered to forestall toxemic convulsions since the diagnosis of “pre-eclampsia super- 
imposed on hypertensive disease” had been established. Intramuscular aqueous penicillin 
and streptomycin sulfate were added to the regimen. In spite of the improved tenor of 
labor, descent was arrested at the ischial spines and cervical dilatation did not increase. 
The blood pressure continued within the range previously recorded on admission. After 
12 hours of labor it was decided to intervene. The indication was secondary uterine 
inertia. Through a laparotrachelotomy with a transverse uterine incision, a full-term living 
female child weighing 2,807 grams was extracted from the left oecipitoposterior position. 
The infant was apneic and meconium-stained but progressed satisfactorily and was discharged 
with the mother on the seventh postpartum day. 


Surgical Findings.—A firm nodule approximately 10 cm. in diameter was noted 
at the left lateroposterior surface of the uterine fundus. It was attached by a very broad, 
sessile base. A smooth-walled cyst measuring 9 cm. was loosely adherent to the right 
ovary and was easily detached during mobilization of the ovary. The left ovary was 
also cystic, measuring 8 em. in diameter. The outer cyst wall was smooth and hairs could 
be seen shifting within its fluid contents. Grossly normal ovarian tissue could not be out- 
lined on the left but on the right the ovary measured 3 by 4 em. and was firmly adherent 
to the posterior leaf of the right broad ligament. 

Following closure of the incision in the lower uterine segment, total left oophorectomy 
and a myomectomy were uneventfully carried out. Palpation of the other accessible 
abdominal viscera failed to disclose any obvious abnormalities. 


Pathological Findings.— 


Gross: Three specimens were received. Specimen A was labeled uterine tumor; speci- 
men B right ovarian cyst; specimen C total left ovary. 

Specimen A measured 9 by 7.5 cm. It was firm and bluish gray in color. The surface 
was smooth and enclosed by a thick capsule which lined almost the entire tumor. The 
unencapsulated portion measured 7.0 cm. in diameter and represented the area of uterine 
excision. The cut surface presented a grayish-white whorled appearance without gross 
evidence of degenerative change. The specimen was suggestive of a uterine fibromyoma. 

Specimen B measured 8.5 by 5.5 em. It was heavy, cystic, smooth-walled, and grayish 
white in color. A small area 3 cm. in diameter was roughened and covered with a 
reddish-blue, vascularized, firm, fibrous tissue. This appeared to be the area of original 
adherence. On bisection, the cyst wall was coarsely granular and measured 0.5 em. at its 
thickest portion. Its contents consisted of white coarse hairs distributed ‘throughout a 
pultaceous fatty material. 

Specimen C measured 7.5 by 5.5 em. It was grayish white in color and smooth 
walled with the exception of a small thickened portion which was rugated. The consistency 
was doughy and for the most part opaque. On cut section a unilocular cyst was en- 
countered which contained a thick cheeselike fatty substance. There were numerous tufts 
of fine dark hairs within this sebumlike matter. The inner cyst wall was smooth every- 
where except for the thickest portion from which a solid “mammilla” projected. The cyst 
wall measured 4 mm. at its thinnest area to 2 cm. at the nipplelike excrescence. The 
outer surface of this thick portion was the previously mentioned rugated area. Repre- 
sentative sections were taken from the thick solid segment and through the opposite cyst 
wall, 


Fig. 1.—Illustrating the abundance of periductal or periacinar connective tissue. Note 
the looseness of its structure and infiltration with small round cells. The interlobar connective 
tissue stands out as the darker more homogenous cordlike area between the primitive mam- 
mary tissue above and the well-developed secretory tissue below. Note the secretory vacuoles 
lining the acini below. (X20; reduced ¥%.) 


Fig. 2.—Highly differentiated mammary tissue with well-formed acini in this alveolar 
lobule. There are many dilated acini lined by vacuolated cuboidal epithelium. Some lumina 
contain eosinophilic homogenous matter while others display epithelial debris. This exem- 
plifies active secretion. The relative absence of periacinar connective tissue, the secretory 
vacuoles, and intraluminal contents characterize mammary glands during the last trimester of 
pregnancy. (X40; reduced ¥%.) 
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Microscopic: Specimen A exhibited intertwining whorls of unstriated muscle cells 
with fibrous tissue elements. Vascularization and edema were prominent. Several whorls 
were totally encircled by thick strands of fibrous connective tissue. Neither benign nor 
malignant degenerative changes were evident. 


Specimen B revealed stratified squamous epithelium overlaying groups of sebaceous 
glands and hair follicles distributed in a fibrous, somewhat homogenous stroma. In other 
areas there were dilated glandular elements lined by flattened cuboidal eosinophilic cells 
of uncertain origin. There were no obvious mesodermal or entodermal structures. 


Specimen C was presented in two separate paraffin blocks. The thin section was 
nearly identical in appearance with specimen B. The thick block was bordered by typical 
stratified squamous epithelium overlying sebaceous glands and hair follicles. Scattered 
throughout the stroma several nests of large sievelike glandular structures were noted. 
These were lined by flattened cuboidal spindle-shaped cells. There were also occasional 
pseudoxanthomatous and eosinophilic foreign-body giant cells noted in the connective 
tissue separating the sievelike spaces. Immediately subjaceiit to the connective tissue 
beneath the squamous epithelium there were unusual findings. Large masses of gland- 
bearing tissue were divided into lobes and lobules. The lobes were surrounded by fibrous 
connective tissue which became thinned out between groups of acini. The lobular alveolar 
nests were back to back for the most part. In areas where periacinar connective tissue 
was seen, it was pale and infiltrated with small cells of the lymphocyte series (Fig. 1). 
There was considerable vascularity of the interlobular connective tissue. The acini them- 
selves were lined by unstratified active cuboidal cells with large oval and rounded nuclei. 
Secretory vacuoles were large, numerous, and widely distributed throughout the cytoplasm 
bordering the acini. Numerous acini were dilated and the lumina contained a homogenous 
eosinophilic cellular and noncellular secretion. These alveoli were characterized by a 
fringed veillike lining. These organoid structures and cytological features distinguish the 
mammary gland during the last trimester of pregnancy (Fig. 2). 

Diagnosis.— 

1. Subserous fibromyoma of the uterus. 

2. Benign cystic teratoma of the right ovary. 

3. Benign cystic teratoma of the left ovary containing secretory mammary tissue. 


Comment 


Secretory mammary tissue within an ovarian benign cystic teratoma is 
uncommon., It is not my intention to represent this as an original finding 
since the literature has not been completely reviewed. It would be interesting, 
however, to learn whether this finding has been reported previously. 

The recent demonstration of a 50 cell blastula stage in the intact human 
ovum lends strong substance to the parthogenetic theory of the origin of 
ovarian teratomas. This is apparently the first reported instance of authentic 
parthenogenesis within a vertebrate ovary in the absence of spermatozoa.‘ 
The coneept of parthenogenesis is the one hypothesis which can totally define 
the heteroplastic tendencies of tissues arising within but foreign to the ovary. 
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POSTIRRADIATION MALIGNANCIES OF THE PELVIC ORGANS 


Epmunp R. Novak, M.D., anv J. DonaLp Wooprurr, M.D., 
BALTIMORE, Mb. 


(From the Department of Gynecology, Johns Hopkins Hospital) 


INCE the potentialities of roentgen therapy were first realized by the 

Curies, irradiation has played a progressively major role in the treatment 
of many types of malignant disease. Despite the publicity attendant on an 
increased utilization of radical and ultraradical surgery, irradiation must still 
be regarded as the most effective method of handling various forms of gyne- 
ecological cancer. It likewise seems that we are about approaching the penulti- 
mate in the originality and radicality of pelvic surgery. Hence, there is no 
sound reason to expect much further increase in the actual salvage offered 
by laparotomy. On the other hand, improved forms of delivering high voltage 
x-ray, radioactive isotope, and radium therapy seem a likely prospect as more 
expedient forms of peacetime nuclear energy are devised. It seems rather 
shortsighted and fallacious to anticipate that the newer forms of radical sur- 
gery will evolve as the popular means of treating such forms of gynecological 
disease as carcinoma of the cervix. 

In addition to its usage in treating malignant cell processes, irradiation 
has enjoyed a rather wide vogue in the therapy of such benign gynecological 
problems as recurrent menopausal bleeding, myomas of the uterus, or pelvic 
endometriosis. Both x-ray and radium have been employed to accomplish 
the desired ablation of ovarian function, although irradiation castration has 
very obvious limitations as regards the age at which this form of treatment 
is desirable. 

A more serious contraindication to irradiation therapy has emerged within 
the last twenty years, as noted in a widely quoted publication by Corseaden 
and Gusberg.’ From a survey of their own material, but with full acknowledg- 
ment of other work, these authors concluded that three and one-half times as 
many women develop subsequent endometrial adenocarcinoma after an irradia- 
tion menopause as compared to the normal postelimacterie individual. Speert 
and Peightal’’? have made similar observations, and from these papers it might 
be concluded that irradiation could act as the stimulus to the subsequent 
development of cancer. Corscaden® today feels strongly that it is not the 
irradiation per se that incites the later malignancy; instead it is the basic 
endometrial lesion for which the irradiation was given. He emphasizes that 
induction of the menopause for such conditions as certain nonbleeding myomas 
is not followed by the advent of adenocarcinoma. Rather this sequence seems 
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to follow an irradiation menopause in women in whom bleeding from recurrent 
hyperplasia, polyps, ete., is the major problem. In other words, if the endo- 
metrium at the time of irradiation is abnormal and of a possibly premalignant 
type, then the small amounts of therapy used are probably insufficient to com- 
bat this trend adequately; thus it is not the irradiation per se that is 
carcinogenic. A recent review by Stander'® agrees that adenocarcinoma of 
the endometrium is not a likely development following a radiation-induced 
menopause. 


On the other hand, an extensive and authoritative paper has been pub- 
lished by Palmer and Spratt'® from the Roswell Park Hospital. In this series 
patients who had been subjected to an irradiation menopause were then 
followed for 10 rather than the usual 5 years, and a significant number of pelvic 
malignancies were noted, especially uterine adenocarcinoma. Control statistics 
were based on the age by incidence figures from the states of New York and 
Connecticut, where cancer is a reportable disease, and their conclusions appear 
to be statistically sound. They found that the incidence of carcinoma of the 
corpus was nearly six times as great as would be expected by statistical laws, 
and carcinoma of the ovary about three times as likely. The same authors 
studied 471 women who were treated radiologically for carcinoma of the cervix, 
but found carcinomas of the fundus and ovary to be slightly less than would 
be expected. Carcinoma of the vagina was found in 2 eases, or eighteen times 
the expected incidence, but only 2 instances might well represent a chance 
error and not be statistically valid. 


Palmer and Spratt*® feel that irradiation for benign disease may be, at 
least in part, responsible for subsequent cancer. They added that ‘‘since 
patients with controlled cancer of the cervix did not show the high incidence 
of subsequent cancer of the adjacent pelvie structures, we believe that the 
relatively low irradiation dosage given the group with benign lesions has 


caused some growth-stimulating influence that the higher, cancerocidal dosage: 


does not eause.’’ 


The casual reader, then, cannot avoid some confusion at the marked dis- 
parity in our concepts of irradiation, low dosage or otherwise. Does cancer 
evolve from premalignant tissue that is insufficiently irradiated, or can radio- 
therapy itself be capable of inciting cancer? No one ean give a dogmatic 
answer, but since there exists a certain doubt, many gynecologists prefer to 
avoid irradiation as the treatment for benign disease in the medically fit 
individual. 


Although Palmer and Spratt found a rather low ratio of pelvic cancer in 
women radiologically cured (10 year salvage) of carcinoma of the cervix, there 
have been a few case reports along opposite lines. Zuspan?° has reported an 
adenocarcinoma of the endometrium arising 14 years after successful treatment 
of epidermoid cancer of the cervix. He notes that a similar case was reported 
by Jacox, Major, and Baker.*° A more recent report is that of Pace and 
Barnes“ who add as references 3 cases each reported by Fernandez-Colmiero® 
and Fricke.’ Certainly this sequence is not common, and may well represent 
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findings within the laws of probability as noted by Palmer and Spratt. Yet 
the possibility that irradiation may be a factor in the development of a new 
primary cancer seems to deserve some consideration. 


Before concluding that irradiation may be culpable, it must be recognized 
that human beings do have multiple primary tumors of different histological 
cell type in cases where there is no reason to presume that the second growth 
is either a recurrent or metastatic phenomenon. A recent article by Day‘ 
entitled ‘‘The Second Primary Malignant Tumor in Gynecology’’ has sum- 
marized the literature, and it is interesting that this author notes a total of 6 
eases in which varied types of second pelvic carcinomas have developed follow- 
ing irradiation for other pelvic cancer. While the concurrence in the same 
individual of unrelated neoplasms is hardly unique, Counseller and Butsch*® 
have pointed out the extreme rarity of different malignant lesions in the same 
organ. That this may occur, however, is noted in a report from Dituri and 
Williams® who described a uterus harboring not 2 but 3 different neoplasms at 
one time, an epidermoid cancer of the cervix, an endometrial adenocarcinoma, 
and a myosarecoma. Although their photomicrographs are quite convincing 
in illustrating these three different histological patterns, the critical reader 
may well wonder whether this case may not represent some such bizarre 
uterine lesions as mesodermal mixed tumor or teratoma. 


In any case, it can hardly be denied that one organ may be the site of 
two unrelated tumors. If the first was successfully treated by irradiation, is 
there any justification for the assumption that the previous radiation may have 
had any causative role in the development of the second growth? This appears 
to be a question impossible to settle dogmatically, but perhaps it behooves us 
to speculate about the nature of radium and x-ray. 


Ionizing radiation can be lethal to malignant cells, but it is well established 
that there is definite injury and irritation to the adjacent normal tissues. The 
irradiation effect is a cumulative one, that persists in theory for infinity al- 
though in gradually decreasing dosage and intensity. While our present state 
of knowledge recognizes no rules for cancer, one thing seems likely. In the 
individual who is genetically predisposed to cancer, any kind of prolonged 
trauma or irritation, whatever its mode of origin, may be a predisposing factor. 
Thus, not in the primary target area, but in the adjacent normal cells, where 
‘‘seatter’’ might produce a subclinical irradiation effect, one would hardly be 
surprised to find such disturbance in cellular physiology or enzyme systems 
as perhaps to stimulate the formation of a new growth. That cell mutations 
may be a sequel to irradiation effect has been proved in laboratory animals so 
convincingly that geneticists are uniform in warning against the potential 
hazards of ionizing radiation in the human. 


Kaplan" has stated that ‘‘neoplasms of comparable morphology have ap- 
peared in both men and experimental animals after intense or prolonged local 
irradiation of certain tissues, notably skin and bone.’’ He also stated that 
irradiation may be leukemogenic for man, although the evidence for this is 
suggestive rather than conclusive. His observations are, however, scientifically 
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valid. Less convincing although interesting is the single case of a young 
woman who developed a granulosa-cell ovarian tumor as a sequel to sitting 
beside her mother while she was receiving four exposures to deep x-ray therapy 
for breast cancer. In any event we feel it unlikely that McKay and associates’® 
implied any universally causal role in mentioning a single case recently.° 
Certainly Speert’® found a paucity of granulosa-cell tumors in a group of 
irradiated women. 


Various tumors have been produced in animals after exposure to local 
irradiation. Epitheliomas of the skin and sarcomas of the bone have been 
produced by x-ray, and large doses of I'*' have been followed by thyroid 
tumors. Furth and Butterworth® were able to produce luteinized granulosa- 
cell tumors in the ovaries of mice subjected to x-ray therapy. Especially 
germane to this paper have been the successful attempts to produce uterine 
eaneer in rabbits by radiation as has been noted by Lorenz and associates.’ 
Certainly it seems established that ionizing radiation is carcinogenic as far as 
the pelvie organs of certain experimental animals are concerned. 


Material 


Our own data is comprised of patients who have been treated for malig- 
nant disease of the cervix by combinations of radium and x-ray. The amount 
of radium generally was 4,800 mg. hr. given in two 24 hour doses, each dose 
consisting of 50 mg. in a plaque to the cervix and an additional 50 mg. in a 
tube to the endocervical canal. The radium applications were at 2 week inter- 
vals after which deep x-ray therapy was given to tolerance, 10,000-17,000 r 
measured in air, through four portals with either a 200 or 400 kv. machine. 


We did not study patients who received an irradiation menopause for 
benign disease. As previously noted, there is considerable speculation as to 
whether this small-dosage irradiation can be a factor in inciting malignant 
change. 


We cannot help but feel, however, that the effect of seatter as received 
from full cancerocidal dosage to the cervix might deliver to the endometrium 
an amount of irradiation comparable to the smaller amounts generally utilized 
in producing a menopause. Although all of our material is derived from 
patients treated for carcinoma of the cervix, we have made no attempt at a 
statistical report since we feel that Palmer and Spratt have covered this 
phase of the topic recently and very adequately. Instead we should like simply 
to point out various developments that occurred following the irr —_ 
therapy. 


A. Endometrial Adenocarcinoma Developing Post Irradiation (3 Cases) 


Case 1.—F. F. was a 46-year-old woman with the complaint of vaginal bleeding. Ex- 
amination showed a 3 cm, ulcerative lesion on the cervix which biopsy showed to be a 
transitional-cell type of epidermoid cancer (Fig. 1). There was no apparent extracervical 
extension, and clinically the case was classified as an I C Stage I (cancer confined to the cer- 
vix). The usual irradiation therapy was instituted, 4,800 mg. hr. being given in January and 
February of 1941. Deep x-ray therapy through four pelvic portals was then instituted for a 


Fig. 1.—Cervical biopsy prior to irradiation, showing transitional cell type ef epidermoid 
carcinoma. 


Fig. 2.—Endometrial adenocarcinoma which appears more anaplastic in other areas. 
Fig. 3.—Recurrent tumor, obviously epidermoid in type. 
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total of 10,000 r via the 200 kv. unit. The patient did well both subjectively and objectively 
for 8 years when she again had vaginal bleeding. Cervical biopsy was negative, but curettage 
revealed a typical Grade 2 adenocarcinoma (Fig. 2). Because of the previous therapy, 
preoperative radium was not utilized, and a Wertheim hysterectomy was carried out. Patholog- 
ically there was evidence of myometrial extension by the adenocarcinoma, but no sign of the 
original epidermoid lesion. Six months later, however, there was a massive squamous-cell 
recurrence in the upper vaginal vault (Fig. 3), and the patient died within another 6 months. 


Fig. 4.—Rather active-appearing epidermoid cancer which is_ histologically invasive 
a 


despite absence of an overt gross lesion. 


Fig. 5.—Although this is an extremely well-differentiated adenocarcinoma, there was in- 
filtration throughout all the myometrium. 


Case 2.—N. D. was a 52-year-old woman who complained of vaginal bleeding for which 
cervical biopsy and endometrial curettage were performed. Although the endometrium revealed 
only an atrophic pattern, a diagnosis of an early I C Stage I epidermoid carcinoma was made, 
and the usual methods of irradiation (as described) were instituted in 1949. The patient did 
well until 1954 when she began to notice intermittent episodes of watery vaginal discharge for 
which she did not seek attention until July, 1955. A pyometra was found, but when it was 
possible to perform curettage it was found that she had an endometrial adenocarcinoma, Grade 


Fig. 4. 
Fig. 5. 
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2. Radical hysterectomy was performed, and the patient did well until January, 1958. At 
this time exploratory laparotomy with biopsy showed the presence of epidermoid cancer in- 
volving the left broad ligament and parametrium. The patient is still alive, but her condition 
is deteriorating rapidly. 


Case 3.—H. G. was an asymptomatic 62-year-old aide at a Cancer Detection Clinic, who 
presented herself for a routine smear. This was positive, and although there was no overt 
cervical lesion, biopsy showed a histologically invasive epidermoid cancer (Fig. 4). Because 
of the markedly infiltrative tendencies of the microscopic specimen, irradiation therapy was 
instituted. Because of a very small cervix almost flush with the vaginal vault a total of 
1.200 mg. hr. contracervical and 2,700 mg. hr. intracervical radium was applied, along with a 
full course of deep x-ray therapy (14,000 r with the 400 kv. machine). Treatment was 
completed in February, 1954; in March, 1955, the patient complained of vague abdominal 
discomfort. Complete x-ray studies were performed, and a duodenal ulcer found, which was 
presumed to be the cause of the pain. Since, however, a Papanicolaou smear was suspicious, 
dilatation and curettage with biopsy was performed. Despite the previous radium therapy 
there was no cervical stenosis and not the slightest difficulty in entering the uterine cavity 
so that a false passage with uterine perforation seems unlikely. The few fragments of 
endometrium and specimens of cervix consisted only of atrophic tissue. 

The patient continued to complain of vague lower abdominal pain of a crampy nature, 
and 6 months after the previous curettage she had vaginal bleeding. Repeat curettage was 
done in another city, and extensive adenocarcinoma was found. Laparotomy was performed 
elsewhere, and total hysterectomy with bilateral salpingo-oophorectomy accomplished. A 
lymph node was removed for prognostic purposes, but the process was too extensive for even 
a radical Wertheim procedure. Histological studies showed adenocarcinoma throughout the 
myometrium with both serosal surfaces and endometrium involved (Fig. 5). The adnexa and 
removed lymph node revealed extensive adenocarcinoma, but nowhere was there any evidence 
of the original epidermoid tumor. In addition to myometrial adenocarcinomatosis there was 
considerable proliferative adenomyosis so that in view of the recent negative curettage we 
must conjecture as to whether the malignancy may not have’ evolved from this internal 
adenomyosis rather than from the surface endometrium. The patient is still alive, although 
the prognosis seems poor. 


The three cases reported have a few points of particular interest which 
seem worthy of comment. The first two showed a time lag of 8 and 6 years, 
respectively, between the irradiation and the development of the new disease, 
and an even longer interval has been noted in many of the previous case re- 
ports. It is likewise noteworthy that these 2 patients showed a recurrence 
of the original epidermoid tumor shortly after treatment for the new malig- 
naney. This seems to verify what we have accepted as one of the main effects 
of radiation, the tendency to enmesh and fibrose nests of viable tumor cells 
so that a more general dissemination is presented. Case 1 would suggest that 
there was rather rapid breakdown of these fibrotic barriers with prompt re- 
surgence of the primary tumor following operation for the second lesion. 

The third case is highly unusual, although the short interval between 
irradiation and the second cancer makes any causative relationship seem im- 
probable if not impossible. Whether irradiation might cause malignant 
degeneration of a previously present but benign lesion like adenomyosis seems 
highly unlikely in view of the frequency with which such uteri are subject to 
this therapy. The case is rather tragic, for it portrays a patient who had 
adequate diagnosis and treatment, and was followed closely by all accepted 
standards, only to develop hopeless cancer while under this careful observation. 


B. Other Pelvic Cancer Developing Post Irradiation 


A significant number of women who received the usual cancerocidal dosage 
of radium and deep x-ray for cervical carcinoma have been found at a later date 
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to have an early epidermoid lesion in the vagina, although the cervix itself 
was completely healed. That this was a new lesion rather than recurrence 
or metastasis is suggested by the intraepithelial pattern of the vaginal growth 
as compared to the markedly anaplastic infiltrative appearance of the original 
cervical tumor. The new lesion was generally in the region of the fornices or 
upper vagina; in other words, in relation to the site of initial radiation, the 
lower tract tumor was at about the same distance below as the endometrial 
lesion might be situated above the primary target area. 

Similarly there has been a tendency for vulvar cancer to appear dispro- 
portionately commonly, years after the completion of radiotherapy to the 
cervix. Such cases actually represent a sizable proportion of our own cases 
of intraepithelial cancer of the vulva as has been reported elsewhere by one of 
us.° Again, of course, the tumor is epidermoid like the initial cervical tumor, 
but the intraepithelial nature of the second tumor is so totally different as to 
make us believe that the vulvar lesion is not a late manifestation of the pri- 
mary disease. It is of some interest that both vaginal and vulvar malignancies 
were found in a much higher ratio than indicated by the laws of chance in 
Palmer and Spratt’s cases, and our own impressions concur with this observa- 
tion. 

Like these authors, we find relatively few cases of ovarian cancer following 
total eancerocidal irradiation, and from our nonstatistical study we could pick 
out only 2 cases in which an ovarian cancer occurred long after irradiation. 
When large amounts of x-ray are utilized it seems probable that the ovary 
is in greater proximity to points A and B than the lower tract or fundus. Thus 
it could receive sufficient radiation dosage to prevent any carcinogenic stim- 
ulus, rather than receiving subthreshold radiation which might serve as an 
actual causative factor in the evolution of later cancer. Admittedly this is 
only speculation, but would be in accord with Palmer and Spratt’s tenet that 
low irradiation dosage may stimulate, but cancerocidal dosage has no such 
effect. 


In treating cancer by radiological methods we are dealing with an agent 
that has many potent effects, some of which are totally inexplicable. We have, 
for example, seen a number of instances in which advanced cervical disease 
was treated by irradiation therapy with apparent eradication of the disease, 
yet years later chance biopsy might show only a typical intraepithelial lesion 
involving the cervix, but in at least one case lining the whole uterine cavity 
and tubes. While on occasion the pattern of cervical carcinoma in situ is a 
harbinger of a generalized recurrence, in not a few instances Wertheim hyster- 
ectomy has showed only a typical intraepithelial lesion. How are we to 
interpret this, as a form of recurrence or as a newly developing carcinoma of 
the cervix in the site of a similar but completely healed neoplasm? Radiation 
histology is full of such unknowns as this. 


Although admittedly there are a great many inadequacies in our knowl- 
edge of the mode of action and sequelae of irradiation therapy, we feel strongly 
that this does not imply that its use should be abandoned or curtailed. Despite 
a number of defects in our comprehension, irradiation therapy has proved its 
particular value in the treatment of many forms of pelvic neoplasm. Because 
of the possibility that there may be some causal relationship between its use 
and the later development of other forms of genital neoplasm, it is paramount 
that the gynecologist not lose sight of this possibility and continue to follow 
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irradiated patients with cireumspection. Even though the primary lesion may 
be completely healed, the possibility of another new growth in the environment 
must always be borne in mind. 
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EXPERIENCES WITH INTRA-ABDOMINAL NITROGEN MUSTARD 
A Report on Eleven Women With Pelvic Malignancy 


James H. McCuure, M.D., anp F. MENGERT, M.D., 
Cuicaco, ILL. 


(From the Department of Obstetrics and Gynecology, University of Illinois, College of 
Medicine) 


URING the course of surgical attack upon operable ovarian malignancy, 
cancer cells are freed and tend to become reimplanted and grow post- 
operatively on parietal and visceral peritoneum. Moreover, ascites often 


TABLE I. POSTOPERATIVE 


TOTAL 


DOSE DOSE 
PATIENT | AGE DIAGNOSIS OPERATION METASTASES | (MG./KG.) | (MG.) 
Dead.— 
S. M. 37 Pseudomucinous cystade- Total hysterectomy, bilat- No 0.6 30 
nocarcinoma eral salpingo-oophorec- 
tomy 
M. Don. 71 Papillary adenocar- Total hysterectomy, bilat- No 0.6 45 
cinoma teral salpingo-oophorec- 
tomy 
M. Dou. 71 Papillary adenocar- Exploration and biopsy Bladder and 0.4 45 
cinoma only pelvic wall 
E. R. 31 Abdominal carcinomato- Exploration and biopsy Upper abdo- 0.4 30 
sis only men 
A.C. 36 Leiomyosarcoma Total hysterectomy, bilat- Small bowel 0.1 7 
eral salpingo-oophorec- and mesen- 
. tomy, resection of 4 ft. tery 


of small bowel 


Abdominal carcinomato- Exploration and biopsy Massive 0.4 30 
sis only 


8. J. 70 Bilateral pseudomu- Bilateral salpingo-oophoree- Omentum, liver 0.4 22 
cinous cystadenocar- tomy 
cinoma 


T.F. 26 Bilateral ovarian car- Exploration and biopsy Peritoneum, 
cinoma only ‘* frozen 
pelvis’’ 
0. 0. 60 Adenocarcinoma Total hysterectomy, bilat- No 0.2 20 
eral salpingo-oophorec- 
tomy 
8. D. 61 Adenocarcinoma of tube Total hysterectomy, bilat- No 0.4 19 
eral salpingo-oophorec- 
tomy 
M.N. 63 Papillary adenocar- Total hysterectomy, bilat- Parietal perito- 0.4 30 
cinoma eral salpingo-oophorec- neum, omen- 


tomy tum 


676 


COMPLI 


ILEUS 


4+ 


44 


2+ 


4+ 


4+ 


2+ 


| 
| | | 
|_| 
|_| 
|_| 
Alive.— 
|_| 


20 


19 


30 


INTRA-ABDOMINAL NITROGEN MUSTARD 677 
um 


presents a distressing problem to both patient and physician in advanced 
ovarian or pelvic malignancy of unknown origin. Irradiated gold (Au*®*) 
instilled intraperitoneally soon after operation, has been used‘ on the one hand 
to combat the reimplantation of cells in early cases, and on the other hand to 
prevent formation of ascites in advanced eases. Irradiated gold, because of its 
short half life cannot be stored and is seldom available when needed. Nitro- 
gen mustard, originally developed as a vesicant war gas, was chosen as a pos- 
sible alternate because of its apparent benefit on the course of malignant disease 
elsewhere in the body, when injected intravenously in dilute solution.? 


Patients 


Eleven patients received nitrogen mustard, injected intraperitoneally 
upon conclusion of operation. Seven of them had ovarian malignaney; 2 suf- 
fered with advanced pelvic malignancy of unknown origin; 1 each had ear- 
cinoma of the Fallopian tube, and uterine sarcoma. 


COMPLICATIONS 


COMPLICATIONS 


EVISCERA- LIVER 
TION DAMAGE 


TIMING OF 
DEATH 


LEUKOPENIA | ASCITES 


4+ 3+ Yes 2+ 8 days Severe edema of small in- 
testine found at autopsy 


4+ 4+ 10 days Bronchopneumonia 
Lower nephron nephrosis 


weeks Small bowel fistula 


weeks 


months Diarrhea 


4+ 2+ 13 months Cutaneoperitoneal fistula 


months 


Cutaneoperitoneal fistula 


RATIVE 
TOTAL 
45 
45 
4+ 6 days 
30 
24. D+ 1+ 
30 
99 
Yes 8 days 
Yes 
4+ 4+ 
a+ Yes 1+ g 
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Procedure 


One end of an 18 gauge polyethylene catheter was placed as deeply in the 
pelvis as possible after completion of the operative procedure and the other 
end brought out through the abdominal wound. Immediately after routine 
closure of the abdomen with catgut sutures the nitrogen mustard solution was 
instilled through the polyethylene tube which was then removed. A sterile, 
dilute solution of nitrogen mustard (mechlorethamine hydrochloride) com- 
mercially available as Mustargen* (trituration of mechlorethamine hydroehlo- 
ride) was employed in total doses ranging from 7 to 45 mg. in 200 to 500 ml. 
of saline. After the first few patients the dose was standardized at 0.4 mg. 
per kilogram of body weight, but not exceeding a total dose of 30 mg. 


Results 


Seven of the 11 patients are dead; 3 remain alive. Two of the patients sue- 
cumbed within 10 days of operation. The average survival time of those who 
died was 5 months. The average survival time of those still living is 8 months. 
Only 2 patients experienced an uncomplicated postoperative course. The post- 
operative complications are shown in Table I. 

In general, these complications fall into four groups: ileus, leukopenia, 
evisceration, and involvement of parenchymatous organs. 

Six patients suffered with ileus. An additional patient was distended but 
peristalsis, although reduced, continued. 

Leukopenia was seen in 5 of the 11 women. One white blood cell count 
reached a low of 2,700 cells per cubic millimeter. Leukopenia tended to be 
transient but, since it appeared early, favored the development of infectious 
processes in lungs, kidneys, and elsewhere. 

Two of the 11 women suffered total wound disruption, one on the sixth and 
the other on the eighth day. The first patient was so distended as the result 
of paralytic ileus that it was necessary to decompress the bowel with a hypo- 
dermie needle in order to reclose the abdominal wound. The minute puncture 
wound in the bowel did not heal and resulted in development of an ileocu- 
taneous fistula. 

In 4 patients grossly evident ascites developed or re-formed postoperatively. 

Finally, we could not find any apparent relationship between number and 
magnitude of complications and the size of either the dose per kilogram or the 
total dose of nitrogen mustard. Following this experience we discontinued 
the postoperative intraperitoneal instillation of nitrogen mustard. 


Summary 

Each of 11 women with pelvic malignancy received intraperitoneally a 
dilute solution of nitrogen mustard upon conclusion of the operation. Seven 
died, 2 during the immediate postoperative period, and 4 are alive. Six of the 
11 suffered ileus and 5 leukopenia. Dehiscence of 2 wounds occurred and 
grossly evident ascites either re-formed or developed postoperatively in 4 eases. 
Other complications included renal and liver damage and cutaneoperitoneal 
fistula. 

We have discontinued the postoperative intraperitoneal instillation of 
dilute solutions of nitrogen mustard. 
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DEPARTMENT OF CURRENT OPINION 


Clinical Problems 


LEUKORRHEA DURING CHILDHOOD 


Case Presentation 


A 5-year-old child has been treated intermittently since infancy for a per- 
sistent vaginal discharge. She has recently complained of vulvar itching. 
Her genital condition is good. The external genitals are negative except for 
some hyperemia of the vulvar mucosa. <A culture of the thin, mucopurulent, 
yellowish-gray discharge exuding from the introitus is reported to contain 
Escherichia coli and nonhemolytie staphylococci. 


Problem: What further diagnostic test, if any, should be done? What treat- 
ment is suggested? 


Consultation 


Rocer B. Scorr, M.D., CLEVELAND, OHIO 
ASSOCIATE PROFESSOR OF OBSTETRICS AND 
GYNECOLOGY, WESTERN RESERVE SCHOOL 
oF MEDICINE AND ASSOCIATE OBSTETRICIAN 
AND GYNECOLOGIST, UNIVERSITY HOSPITALS 
OF CLEVELAND 


It can be assumed that the culture obtained also excluded a gonococeal in- 
fection. At present this is a rare cause of vaginitis in children, but it must not 
be forgotten as a possibility. “Routine” cultures from vaginal secretions must 
be interpreted with a certain tongue-in-cheek attitude. Hite, Hesseltine, and 
Goldstein (AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 53: 233, 1947) 
reported the myriads of organisms which are normal components of the bac- 
terial flora of the human vagina. Specific techniques can be used to culture 
Neisseria, Hemophilus, or fungi. If this has not been done, the vagina should be 
cultured for fungi on Sabouraud’s or Nickerson’s medium. A saline irriga- 
tion of the vagina is easily obtained and investigated by the wet-drop method. 
Mycelia or yeast spores can be identified. Although Trichomonas vaginitis in 
children is most unusual, I have recently seen an instance of this in a 2-month- 
old infant. 
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There has been a marked increase in the number of children with puru- 
lent vaginal discharge. This correlates rather vividly with the following 
sequence of events. The child is treated for a systemic infection with an anti- 
biotic, usually of the broad-spectrum type. A purulent vaginal discharge en- 
sues, possibly one to six weeks following the treatment. Another and another 
course of antibiotic therapy is given with no improvement, in fact, causing an 
inerease in symptoms. Despite recent reports to the contrary most purulent 
vaginal discharges in children are due to a fungus vaginitis. The vulvitis and 
irritation are, of course, secondary manifestations. The most thorough study 
of pediatric vaginitis is by Lang (New England Journal of Medicine 253: 1153, 
1955), although I believe he underestimates the frequency of fungus vaginitis. 

When there is a purulent discharge without evident blood, a foreign body 
can be reasonably excluded. It is mandatory, however, that all efforts be 
made to exclude this. A flat plate of the abdomen should be obtained and the 
vagina should be inspected. With the assistance of 5 per cent lidocaine hy- 
drochloride (xyloecaine) ointment about the introitus, the vagina can be in- 
spected by the vaginoscope or the Kelly cystoscope. Many of these children 
are remarkably cooperative, putting their mothers to shame. At present I am 
not willing to accept the thesis that anogenital manipulation in these children 
will result in the dire consequence predicted by the Freudian psychiatrists. 

Treatment is difficult. A gonococeal vaginitis can now be adequately 
treated by a systemic antibiotic. Local applications of 0.5 per cent aqueous 
gentian violet may be used in the office, if there is a fungus vaginitis. If the 
mother is capable of instruction, she can be trained to insert nystatin (Myco- 
statin) vaginal tablets, iodochlorhydroxyquinoline (Vioform), or one of the vari- 
ous gels and cremes into the vagina. Since the pharmaceutic concerns do not 
recognize this as a remunerative problem, the tablets are not supplied in the 
form for infants. It takes some ingenuity to eut and shape the tablets, as 
well as to inject the gel into the vagina. Moistening the cut inserts helps. 
In the early nineteen thirties it was found that gonococeal vaginitis could be 
cured by estrogen therapy which converts the mucosa to an adult type, more 
resistant to infection. Interspersed with other treatment, estrogen may be a 
useful adjunct either orally or intravaginally. One preparation, Furacin and 
diperodon hydrochloride plus diethylstilbestrol (Furestrol) should prove to 
be very useful local medication for these children. Oral Mycostatin or estro- 
gens may be necessary when local treatment is impossible. 

Other dermatologic disorders must be considered. One of the most ex- 
treme instances of ulcerative vulvitis which I have seen was secondary to the 
use of gentian violet. Sensitivity reactions to various cremes and ointments 
will compound the problem. A buried clitoris with inspissated smegma can 
produce pruritus and then secondary vulvitis. 

A very important and necessary aspect of the treatment is reassurance of 
the mother, reassurance that her child’s genital organs will not be damaged 
and subsequent normal functions will not be impaired. 


M. EuizaBETH MusseEy, M.D., RocuEester, MINN. 
CONSULTANT IN GYNECOLOGY, Mayo CLINIC, AND 
InstrucToR, FounpDATION, GRADUATE 
ScHOOL, UNIVERSITY OF MINNESOTA 


The statement of the problem gives no clue concerning the type of treat- 
ment previously used. One must, therefore, assume either that undetected 
factors favor the persistence of vaginal drainage in spite of therapy or that 
the agent employed has been ineffective against the causative organism. 
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Satisfactory management must be based on clarification of these two possi- 
bilities by (1) complete gynecologic examination and (2) further bacteriologic 
study. 

Generally, girls of this age can be examined without difficulty. If co- 
operation is inadequate, however, anesthesia is required. Application of a 
topical anesthetic usually is sufficient; necessity for general anesthesia is rare. 
(Some topical solutions, incidentally, produce in the vagina a precipitate 
which interferes with examination of a fresh smear of the discharge.) It is 
preferable to begin the examination with digital palpation per rectum. One 
should expect to identify the uterus, but not the ovaries, and should be alert 
for abnormal masses such as a foreign body or an abscess. 


Adequate inspection of the vagina is possible with any lighted endoscope 
of appropriate dimensions; a short female urethroscope, No. 24 or No. 30 
French, serves very well. The character and source of the drainage are noted 
particularly, as well as the presence of a foreign body. Should the latter not 
be apparent, it is wise to obtain a roentgenogram of the pelvis because a 
metallic object can bury itself too deeply in the vaginal wall to be seen. The 
possibility of a neoplasm should be borne in mind, but long duration of symp- 
toms and absence of bleeding make this unlikely in the case reported. 


Additional bacteriologic investigation should include attempts to identify 
trichomonads or fungi. Both organisms are rare in children of this age but 
can occur, and the recent complaint of itching should alert one to the possi- 
bility. The character of the discharge, however, argues against either expla- 
nation. It would be wise to secure additional cultures from the upper vagina 
and to ask the bacteriologist to determine the sensitivity of the organism to 
various antibiotics. 


A decision regarding treatment must necessarily be deferred until com- 
pletion of all studies. In general, removal of a foreign body is curative and 
antibiotic therapy is unnecessary unless the object is deeply situated and 
there is doubt that drainage is adequate. If no physical abnormality is de- 
tectable, one will be obliged to treat on the basis of the bacteriologie diag- 
nosis and sensitivity studies. When possible, the medication should be ad- 
ministered orally or parenterally, but local therapy is necessary if a mycotic 
infection is present. 


Because Escherichia coli and nonhemolytie staphylococci are usually see- 


ondary invaders or contaminants in the prepuberal vagina, the data available 
in this case strongly suggest that a foreign body is present. 


Editor’s Comment 


Microscopic examination of wet smears of the vaginal fluid, obtained 
through a vaginosecope, revealed numerous leukocytes, no Trichomonas and no 
fungi, but did reveal several ova of Oxyurts vermicularis. Subsequently, ova 
were found in material from the perianal skin. ~ The child was sent to her pedi- 
atrician for treatment of the intestinal infestation. No vaginal medication was 
employed. The fact that prompt and permanent disappearance of her symp- 
toms occurred after eradication of the pinworms is evidence that the vaginitis 
was caused by fecal contamination carried into the vagina by the parasites. 


Persistent vaginitis which is resistant to treatment, the presence of coli- 
form organisms in the vaginal fluid, and vulvar pruritus are strongly sugges- 
tive of vaginal pinworm infestation. J. W. Huffman has discussed this sub- 
ject under the title “Gynecologic Examination of the Premenarchal Child” 
(Pediat. Clin. North America 5: 35, 1958), 


ENDOMETRIAL CARCINOMA 


Case Presentation 


Patient C. M., aged 68 years, gravida iv, para iv, entered the hospital with 
the following history: daily spotting, consisting of a slight red-tinged dis- 
charge, for the 5 months prior to admission; active bleeding with the passage 
of clots for one day 2 weeks prior to admission. 


Pelvic Examination—The vulva and vagina were- normal; the cervix was 
patulous, normal in appearance, and coming from the os there was a trickle 
of blood; the uterus was anterior, slightly larger than normal, freely movable, 
and regular in outline; the adnexa were tiny and freely movable. Rectal ex- 
amination added nothing additional. General examination showed a short, 
obese individual (weight, 180 pounds) in good physical condition and without 
any condition which would contraindicate the carrying out of any recommended 
therapeutic procedure. 


The cervical smear for cancer was atypical with one group of glandular 
endometrial cells. The fasting blood sugar determination was 96 per cent. An 
intravenous pyelogram revealed normal kidneys and ureters. The urine and 
blood findings were normal. 


A provisional diagnosis of endometrial carcinoma was made and a diagnostic 
curettage was performed. 


Dilatation and Curettage.— 


Findings: The portio appeared normal: the canal admitted the dilators 
readily without the production of any undue bleeding; the cavity of the uterus 
was increased in size; the curettings obtained from the endocervix were secant, 
those from the region of the internal os and those from the remaining portions 
of the endometrial lining were grossly suggestive of carcinoma. 


Pathology report: This report was available 24 hours after the curettage: 
adenocarcinoma, Grade 2, of the endometrium, with extension of the tumor 
tissue to the endocervix. 


Final diagnosis: Adenocarcinoma, Stage I, Grade 2, of the endometrium, 
with extension to the endocervix. 


Problem: Would you outline your management of this particular patient and 
in addition would you discuss, in general, your choice of thera- 
peutic procedures for the treatment of endometrial carcinoma? 


Consultation 


DantIEL G. Morton, M.D., Los ANGELES, CALIF. 
PROFESSOR AND CHAIRMAN, DEPARTMENT OF 
OBSTETRICS AND GYNECOLOGY, UNIVERSITY OF 
CALIFORNIA SCHOOL OF MEDICINE 


Our first step in this case of endometrial adenocarcinoma would be the 
application of radium. The technique would be that of Heyman, i.e., the uter- 
ine cavity and cervical canal would be packed with as many 10 mg. Heyman 
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applicators as could be accommodated. The duration of the application would 
depend upon the ealeulations. The aim would be to achieve a dose of 7,000 r 
to the peritoneal surface of the uterus. Usually the total dose is achieved 
in two applications a week apart. At the second application an Ernst appli- 
eator or other device for applying radium to the external surface of the cervix 
would be combined with the intrauterine capsules for the purpose of providing 
7,000 r to the cervix and fornices proper. Vaginal application might be es- 
pecially important in this ease in which cervical extension has been demon- 
strated. 

Approximately 6 weeks after the second application the uterus and adnexa 
would be removed surgically. The technique of the hysterectomy would include 
a somewhat wider than usual dissection in the region of the vaginal vault and 
would extend downward sufficiently to include 3 em. of vaginal cuff. The 
ureters would not be dissected out, however, as in the radical operation for 
cervical cancer. No attempt would be made to remove regional lymph nodes 
except for any suspicious ones that might be found. We think it important to 
palpate the aortic lymphatic chain and to remove enlarged nodes when present 
(possibly a futile gesture, but occasionally a solitary metastasis does occur). 

If involved nodes should be discovered at operation, deep x-ray or cobalt® 
therapy would be employed postoperatively. 

My choice of preoperative radium therapy is based upon the slight but 
definite superiority of the results reported in patients so treated over those 
operated upon only. While superior results have been reported for each method 
of treatment, thus leading to confusion in arriving at a proper choice, I think 
that we must depend upon the over-all picture. Actually I am unable to 
rationalize the superiority of preoperative radiation—I cannot make a good 
ease for it on theoretical grounds. 

Under certain circumstances I believe that it is best to omit preoperative 
radium. In eases in which the uterus is not enlarged and the amount of tissue 
obtained at curettage is small I cannot believe that preoperative radiation 
could possibly be of value. Also, there are cases in which radium application 
is definitely contraindicated, e.g., in the patient with a retroverted uterus in 
which event the rectum would receive an overdose of radiation, sometimes 
leading to serious complications. 

On theoretical grounds I believe that a case can be made for employing 
as radical an operation for carcinoma of the endometrium as for cervical cancer. 
The inclusion of the regional nodes and the parametrial tissues in the surgical 
removal seems to be logical in a disease associated with a 20 per cent incidence 
of node involvement, and especially in cases in which the growth involves the 
cervix. On the debit side of the ledger are the greater operative mortality 
(particularly in these older and often obese women), the distressingly high 
incidence of urological complications, and the serious doubt that systematic 
lymphadenectomy really adds to cure in more than the occasional case. In our 
opinion these latter considerations overbalance the theoretical advantages so that 
we do not advocate a radical operation for endometrial carcinoma. 


Rosert A. KimsBrouGH, Jr., M.D., PHILADELPHIA, PA. 
PROFESSOR, DEPARTMENT OF OBSTETRICS AND GYNECOLOGY, 
ScHooLts OF MEDICINE, UNIVERSITY OF PENNSYLVANIA; 
DIRECTOR OF OBSTETRICS AND GYNECOLOGY, PENNSYLVANIA 


This short, obese, 68-year-old patient was proved to have endometrial 
adenocarcinoma which had extended downward to involve the endocervix. The 
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free movability of the uterus indicates that there was probably no gross exten- 
sion of the malignant process to the parametria or other adjacent structures. 
Even though there was no palpable evidence of extrauterine spread, one cannot 
be sure of the absence of regional lymphatic involvement. This is borne out 
by our recent work in which regional lymph nodal metastases were found in 
20 per cent of a group of 60 patients with clinical Stage I carcinomas of the 
cervix. 

The extension of the growth to the endocervix makes it essential, therefore, 
that the patient not only be treated for the endometrial growth but also that she 
have full treatment of the cervical carcinoma. Her age and obesity contra- 
indicate a radical hysterectomy and regional lymph node dissection. 


My choice of treatment under these circumstances is the application of 
radium to the endometrial cavity, the cervical canal, and the vaginal vault. 
The intracavitary radium is applied with the Heyman applicator in units of 
10 mg. each. As many such units are used as the uterus and cervix will aec- 
commodate and they are left in place for a total dosage of approximately 
4,000 mg. hr. 

In addition, a colpostat containing 30 mg. of radium in each lateral arm 
is placed in the vaginal vault with as wide a spread as the vagina will permit. 
The bladder is pushed forward and the rectum backward by a firm vaginal 
pack of gauze. 

Anteroposterior and lateral roentgenograms are made immediately on com- 
pletion of the application. These not only serve to check the accuracy of the 
position of the radium but also are essential for calculation of the total dosage. 
So ealled ‘‘hot spots’’ must be avoided and at the same time all the areas of 
likely involvement must receive a cancerocidal exposure. We make an effort 
to give approximately 8,000 gamma roentgens to point A. In most instances 
: second application after an interval of 2 weeks is necessary to achieve this 

osage. 

Were it not for the extension into the cervix, total hysterectomy, bilateral 
salpingo-oophorectomy, and partial vaginectomy would be oa iw 4 weeks 
after the radiation therapy. In this case, however, the extensive hysterectomy 
and node dissection which would be made mandatory by the cervygeal involve- 
ment are contraindicated by age and obesity. Her obesity would render ex- 
ternal roentgen treatment practically useless. Therefore, I would depend on 
radium therapy alone. 


Editor’s Comment 


The use of radiation therapy preoperatively in the treatmen§ of endome- 
trial carcinoma is advocated by many gynecologists but, on the ther hand, 
there are many others who feel that it does not materially add to the ‘‘eure’”’ 
rates, that it creates a delay in time between the diagnosis and the performance 
of the essential definitive therapy, namely, complete abdominal hysterectomy, 
bilateral salpingo-oophorectomy, removal of the upper portion of the vagina, 
and exploration, at least, of the pelvic and aortie lymph nodes, and that compli- 
cations which result from utilization of cancerocidal dosages of radiation ther- 
apy are obviated. It is difficult to prove statistically, which is the better. Both 
consultants are advocates of preoperative radiation. 

These brief remarks are broadly applicable to the cases in which the malig- 
nancy is confined to the corpus. 

In the case presented here the malignancy had extended into the cervix, 
a feature which may cause one to deviate from the general plans of manage- 
ment briefly outlined. Both consultants took note of this and mentioned that 
radium therapy is particularly important in such eases. 
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The confidenee that some have in the efficacy of radium therapy is in- 
dicated by the fact that one consultant recommended such therapy as the only 
type to be used in this particular patient, not, however, because he believes 
that this alone is the best management in general but because he is convinced 
that extension of the lesion into the cervix demands that the patient be treated 
as if she had a primary cervical carcinoma and that extensive hysterectomy 
and node dissection are contraindicated by the patient’s obesity and age. His 
choice of therapy is, thus, a compromise which is based upon the particular 
circumstances in this individual case. At least this it the way I would inter- 
pret his remarks. He has some support for the recommendation of the use 
of radiation alone in the works of Heyman who is summarizing the treatment 
of endometrial carcinoma stated that one of the three suitable methods of 
treatment is ‘‘primary intracavitary radium followed by hysterectomy in case 
of failure’? (Heyman, J.: Am. J. Osst. & Gynec. 69: 502, 1955) and by the 
rather good evidence that radiation alone can and does destroy completely 
some endometrial carcinomas. 

In the management of this patient, since the cervical lesion was so definitely 
of endometrial origin, I would add to the radium therapy a surgical pro- 
cedure similar to that described by the other consultant. If the lesion was so 
undifferentiated, microscopically, that it could not be determined with ac- 
curacy whether it was primary in the endometrium and had extended into the 
cervix or whether it was primary in the cervix and had extended into the 
endometrium, I would consider the lesion as a primary cervical one and em- 
ploy radiation alone. 

The management of the patient presented here consisted of two intra- 
cavitary and cervical applications of radium in Heyman capsules at an inter- 
val of 3 weeks. Three weeks following the second radium treatment a complete 
abdominal hysterectomy and bilateral salpingo-oophorectomy with removal of 
the upper portion of the vagina was pérformed. At operation the uterus, 
tubes, and ovaries were freely movable; there was no evidence of extension 
beyond the confines of the uterus; and the lymph nodes of the pelvis and those 
along the aorta were not enlarged. 


Pathologic Report.—Grossly, the uterus, which had been previously opened, 
measured 105 by 70 by 65 mm. The endometrium in the region of the fundus 
was coarsely granular, friable, gray yellow, and only slightly thicker than 
the remainder of the endometrium which was 3 mm. thick, wrinkled, and tan. 
The endocervix contained no evident tumor. The tubes and ovaries were 
grossly normal. Microscopically, that portion of the endometrium in the fundal 
portion of the uterus consisted of adenocarcinoma, Grade 2, with radiation 
reaction and with myometrial invasion. The remainder of the endometrium 
and the endocervical epithelium showed evidence of radiation necrosis but no 
malignancy. 

It appears evident that the radiation effectively destroyed the tumor in the 
lower portion of the corpus and the endocervix but that it failed to affect 
adequately the tumor tissue in the upper portion of the uterus, possibly because 
of inefficient application. 
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SELECTED ABSTRACTS 


Acta obstetricia et gynecologica scandinavica 
Vol. 37, 1958. | 


*Ryden, Ake: The Treatment of Tuberculous Salpingitis, p. 114. 

*Robbe, Hjérdis: Total Amount of Haemoglobin and Physical Working Capacity in 
Anaemia of Pregnancy, p. 312. 

*Ingelman-Sundberg, Axel: Some Observations on the Genital Function of Vitamin 
E-Deficient Female Nonpregnant Guinea Pigs, p. 358. 

*Ingelman-Sundberg, Axel, and Alm, Knut-Fredrik: The Influence of Vitamin E 
Deficiency on the Incorporation of Inorganic P32 Into Organic Phosphate of the 

Anterior Pituitary Lobe in Guinea Pigs, p. 365. 


Ake: Treatment of Tuberculous Salpingitis, p. 114. 


The author has drawn upon the experience gained in personal supervision of 105 
cases, as well as from a review of current literature, in summarizing the therapeutic value 
of certain antibiotics in female genital tuberculosis. He believes that it is unjustified 
to wait for spontaneous cure to occur, and that all patients with confirmed disease should 
be given some form of treatment. The introduction of antibiotics inhibiting the growth 
of tubercle bacilli marks an outstanding advance in the treatment of female genital 
tuberculosis; where surgery is required, pre- and postoperative antibiotic therapy lessens 
the operative risk and lowers the incidence of postoperative complications. The author 
has employed INH and PAS in combination in daily doses of 300 mg. and 12 Gm., re- 
spectively, using streptomycin only for pre- and postoperative treatment where required. 
Streptomycin and INH were superior to other drugs used, but if two or more drugs are 
used in combination the resistance is reduced. The author concludes that surgery com- 
bined with pre- and postoperative antibiotic therapy should be the routine method of 
treatment in cases of tuberculous salpingitis unless antibiotics are discovered which are 
superior to the drugs now in use. Cure is achieved much sooner than with antibiotic 
therapy alone which must be given for a period of one year or more and adequate follow-up 
provided for 2 or 3 years after completion of treatment. Both tubes are occluded in about 
50 to 70 per cent of cases of tuberculous salpingitis at the time of diagnosis, and even 
when one or both tubes are patent at the time of commencement of treatment, patients 
have only about a 5 per cent chance of conceiving and bearing a live child. Clearly, 
antibiotic therapy alone, which aims at preserving the childbearing function, is not in- 
dicated in cases of tuberculous salpingitis when the tubes are occluded. The author 
believes, however, that pre- and postoperative antibiotic therapy results in cure in practi- 
cally all cases of tuberculous endometritis, hysterectomy is not required, and endocrine 
function is maintained. In the author’s experience, the endometrial lesions are found to 
have healed in most cases at operation. 


Rosert E. L. NESBITT, JR. 


Robbe: Total Amount of Haemoglobin and Physical Working Capacity in Anaemia of 
Pregnancy, p. 312. 


This investigation was carried out to study the adaptation of circulatory capacity in 
moderate anemia of pregnancy. Nineteen patients were included in this study, all with 
an initial mean corpuscular hemoglobin concentration below 32 per cent. Iron medication 
was not given until after delivery. 


*Articles preceded by an asterisk have been abstracted below. 
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The total amount of hemoglobin and the red cell mass increased by 10 per cent from 
the twentieth to the thirty-sixth week. The average hemoglobin concentration in periph- 
eral blood decreased, although not significantly, from 10.2 down to 9.5 Gm. during 
pregnancy and was 11.0 Gm. per 100 ml. 5 weeks after delivery, the MCHC lying between 
28.9 and 30.1 per cent. The serum iron dropped significantly from 106 to 62 wg per 100 
ml, during pregnancy and 5 weeks after delivery it had risen to 89 wg per 100 ml. For 
the diagnosis of iron deficiency during pregnancy the author suggests that the use of 
MCHC instead of hemoglobin cencentration is specially indicated because the diluting 
effect of the rising plasma volume does not influence the results. 


The absolute physical working capacity remained within relatively normal limits and 
approximately constant during and after pregnancy, except in one patient (minimum 
hemoglobin concentration 7.3 Gm. per 100 ml.) who showed a significant decrease during 
pregnancy. There was no consistent change in physical working capacity during preg- 
nancy, and the individual changes were not correlated to the individual changes of hemo- 
globin concentration. : 


RosBerT E, L. NESBITT, JR. 


Ingelman-Sundberg: Observations on the Genital Function of Vitamin E-Deficient Female 
Nonpregnant Guinea Pigs, p. 358. 


The action of vitamin E seems to be important in protein metabolism as well as in 
carbohydrate and lipoid metabolism. In the early stages of vitamin E deficiency, endo- 
crine disorders have been observed in animals, consisting either in a decrease of gonado- 
tropin production or a decreased reactivity to progesterone. In the guinea pig, this 
investigator noted there was a decrease in the content of gonadotropins in vitamin E- 
deficient animals which was highly significant. The content of gonadotropins of the 
anterior pituitary lobe was estimated by the uterine weight test. 


In order to investigate the genital function in vitamin E-deficient guinea pigs, the 
vaginal cycle was studied on vaginal smears taken once daily. When the vitamin E 
deficiency was pronounced, increase in body weight ceased and estrual periods gradually 
failed to appear, the cycle finally stopping in diestrus. 


Estrogens could not be demonstrated in the urine of diestric guinea pigs, either in 
the controls or in vitamin E-deficient animals. There was no difference in the urinary 
excretion of 17-ketosteroids and corticoids between the controls and the vitamin E-deficient 
animals, The dysfunction of the anterior lobe of the anterior pituitary may therefore be 
limited to the production of certain hormones. 


There was also a significant decrease in the labeling of organic phosphate from the 
ovaries of vitamin E-deficient guinea pigs when studied 40 minutes after intraperitoneal 
injection of inorganic P32, There is a barrier in the transfer of phosphate between in- 
organic and organic linkage in these animals. The result may be indicative of a decreased 
supply of energy. A decreased production of hormone therefore seems probable. 


Rosert E, L. NESBITT, JR. 


Ingelman-Sundberg and Alm: The Influence of Vitamin E Deficiency on the Incorporation 
of Inorganic P32 Into Organic Phosphate of the Anterior Pituitary Lobe in Guinea 
Pigs, p. 365. 


The labeling of inorganic and organic phosphate of the anterior pituitary lobe after 
intraperitoneal injection of inorganic P32 was investigated in normal and vitamin E- 
deficient guinea pigs. In the vitamin E-deficient female an increased uptake of P32 into 
orthophosphate and a decreased labeling of organic phosphate were found. In the males 
no differences between normal and vitamin E-deficient animals could be demonstrated. 


The histological pictures of the testicle and the ovary suggest differences in the 
gonadotropie stimulation between vitamin E-deficient males and females, The decreased 
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content of gonadotropins of the vitamin E-deficient female hypophysis was demonstrated 
by means of the uterine weight test, which is chiefly indicative for FSH. Lack of FSH 
is thus suggested. The histological findings in the testicle indicate an increased produc- 
tion of ICSH. 

The authors suggest that the unchanged specific activity of organic phosphate from 
the anterior pituitary lobe of vitamin E-deficient male guinea pigs might be explained 
by a decreased production of FSH and an increased formation of ICSH caused by dis- 
turbances in the interaction between the damaged testicle and the pituitary body. 


ROBERT E. L. NESBITT, JR. 


Anesthesiology 
Vol. 19, July-August, 1958. 


*Little, W. A., and Friedman, E. A.: Anesthesia for the Twin Delivery, p. 515. 
Little and Friedman: Anesthesia for the Twin Delivery, p. 515. 


A total of 417 twin ‘‘B’’ deliveries are reviewed as to type of anesthetic, method 
of delivery, infant weight, and the duration of the administration of cyclopropane, the 
general inhalation agent most used in this group. The infant mortality figures are 7.2 
per cent ‘‘A’’ deaths and 11.5 per cent ‘‘B’’ deaths. Saddle and spinal (38 cases), 
caudal and epidural (39 cases), and cyclopropane anesthesia (178 cases) seemed to carry 
approximately equal perils as far as depressed infants (0-4 score by the Apgar evaluation) 
were concerned, but the caudal-epidural group with infants weighing less than 1,500 
grams excluded carried the highest mortality rate. When version and extraction of twin 
‘*B’’ were performed with conduction anesthesia a higher mortality rate was noted. 
There were no term infants lost with conduction anesthesia, All infants that weighed 
less than 1,000 grams, regardless of type of anesthesia, died. The percentage mortality 
in the group with weights from 1,000 to 2,499 grams varied little according to type of 
anesthesia. The longer cyclopropane anesthesia was administered the more the depres- 
sion of the infant and there was a 12.8 per cent mortality rate if the duration of anes- 
thesia was over 10 minutes. Local infiltration, pudendal block, or nitrous oxide anes- 
thesia for delivery of twin ‘‘A,’’ with deep inhalation anesthesia if operative measures 
are necessary for twin ‘‘B,’’ is suggested as a possible solution. 


H. JOHNSON 


Boletin de la Sociedad de obstetricia y ginecologia de Buenos Aires 
Vol. 37, June, 1958. 


*Daneri, F.: Fetal Death by Electrocution, p. 164. 
Daneri: Fetal Death by Electrocution, p. 164. 


The author reports on a rare cause of fetal death. The patient was a para 3-0-0-3 
who received an electric shock through the abdomen accidentally. She did not lose con- 
sciousness, but noted a severe contraction in the abdomen and substernal oppression and 
momentary loss of vision. This was followed for several days by lassitude and formica- 
tions in the arms. Right after the accident she did not perceive fetal movements. She 
was examined 20 days later and no fetal heartbeat was heard and a biological test for 
pregnancy was performed and reported as negative. Thirty-seven days after the insult, 
labor was induced and the patient delivered of two fetuses, one papyraceous and the other 
one consistent in size with the period of amenorrhea and macerated. A small area of 
premature separation of the placenta was noted and was thought to be secondary to the 
violent contractions of the uterus but not of sufficient size to have directly produced the 
fetal death. The author postulates that the electrical current passed directly through 
the abdomen and affected the live fetus. There was no evidence of burns on the mother. 


FRANCIS B. O’BRIEN, JR. 
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British Medical Journal 
Vol. 1, Jan. 18, 1958. 


Das, John B., and Chesterman, Judson T.: Valvotomy in Mitral Stenosis Complicated 
by Pregnancy, p. 142. 

Ferguson, Jean, and Tobin, J. O’H.: Preparation of Cell Cultures From Human 

Amnion, p. 144. 


Vol. 1, April 26, 1958. 


*Baker, H., Ziffer, H., Posher, I., and Sobotka, H.: A Comparison of Maternal and 
Foetal Folic Acid and Vitamin B,, at Parturition, p. 978. 


Baker et al.: A Comparison of Maternal and Foetal Folic Acid and Vitamin B,, at Par- 
turition, p. 978. 


A comparison of folic acid (P.G.A.) and vitamin B,, serum levels was carried out 
during pregnancy. It was noted that vitamin B,. and P.G.A. levels decrease in the mother 
and the levels in the infant are approximately twice those of the mother. It is felt that 
the fetus draws on maternal stores. Animals deficient in vitamin B,, give birth to hydro- 
cephalic young with a high incidence of skeletal abnormalities. There is an interrelation- 
ship between vitamin B,, and P.G.A, in nucleic acid synthesis, explaining the fetal need 
for these two vitamins. 

ROBERT C. KNAPP 


Vol. 1, May 24, 1958. 


*Cope, I., and Pearson, M. G.: Surgical Induction for Suspected Placental Insuffi- 
ciency, p. 1211. 


Cope and Pearson: Surgical Induction for Suspected Placental Insufficiency, p. 1211. 


In 6 years, from 1951 to 1956, surgical induction of labor rose at the Hammersmith 
Hospital, London, from 2.1 to 14.6 per cent. Seventy per cent of the inductions were 
carried out for postmaturity, mild hypertension, or a history of bleeding during preg- 
nancy. The method of induction was rupture of the membranes, and intravenous oxytocin 
drip with cesarean section in 72 hours if induction failed. It was noted that the inei- 
dence of puerperal pyrexia was 9.1 per cent against the over-all rate of 5.3 per cent. 
Also, the increased induction rate has not apparently effected a reduction in the over-all 
fetal mortality. 

RoBert C. KNAPP 


Canadian Medical Association Journal 
Vol. 78, April 15, 1958. 


*Johns, H. E., and Wilson, J. C.: Gonadal Dose From Mass Miniature Chest X-rays, 
p. 571. 


Johns and Wilson: Gonadal Dose From Mass Miniature Chest X-rays, p. 571. 


Recent publicity concerning radiation and the difficulty in persuading people to 
undergo chest examinations caused the authors to determine the gonadal dose actually 
received in mass chest radiography. They hoped that such a study would indicate how 
it could be reduced. 


The authors concluded that the gonadal dose could be reduced by: 


A. Replacing all circular cones with rectangular cones and inserts. 
B. Making sure the beam does not extend below the fluorescent screen. 
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C. Positioning the subject with the iliac crest as far below the edge of the screen 
as it is possible to do and still obtain a clinically satisfactory picture. The practice of 
positioning the subject with his chin on the top of the screen should be stopped. This 
raises the dose to large values on a short subject. 

D. Increasing the speed of the camera screen and film, and avoiding overexposure 


and underdevelopment. If anything, films should be underexposed slightly and over- 
developed slightly. 


The use of a filter was found to have little effect on the dose to the gonads, although 
it produces an advantageous decrease in the skin dose. 

On the average the beam was 2 inches below the screen and the iliac crest was 
positioned 1 inch below the screen. This would correspond to the mean dose per examina- 
tion of 0.7 milliroentgen for the males, and 12 mr. for the females. 

It was assumed that, with maximum precautions with diaphragms, inserts, and cor- 
rect alignment, the dose to the female gonads can probably be reduced to 2.0 mr. per 
examination if the iliac crest is positioned 3 inches below the edge of the beam. The 
male dose will be less than 0.1 mr. 


JOHN J. DETTLING 


Vol. 79, Oct. 15, 1958. 


*Whittaker, W. G.: Injuries to the Sacral Plexus in Obstetrics, p. 622. 


Whittaker: Injuries to the Sacral Plexus in Obstetrics, p. 622. 


Fourteen cases of peripheral nerve injury due to obstetrical trauma and resulting 
in foot drop and sensory changes over the foot and leg are reviewed. The frequency 
with which paralysis and sensory disturbances are clinically recognized in the puerperium 
must be about once in 5,000 deliveries. The anatomy of the sacral plexus as well as the 
physiology of nerve injury and recovery was reviewed. 

This obstetrical complication occurs most commonly in healthy young primigravidas. 
Seventy-five per cent of the infants (11) weighed over 3,400 grams and of these, one 
third (4) weighed over 4,100 grams. The average height of the patient was 60% inches. 
The position of the infant was abnormal in all but one case, the most frequent mal- 
position being occipitotransverse, which occurred in 9 cases. In this series, there were 
10 midforceps and 2 low forceps deliveries, and one cesarean section. Prolonged labor 
was not a feature in this group. 

The clinical picture of nerve root injury usually appears immediately after delivery. 
Weakness of the leg was the major complaint. The sense of numbness, tingling, or pain 
in the foot and leg was present in some form in 85 per cent of the cases. In no instance 
was there gluteal pain. Impairment of sensation to pinprick and light touch was present 
in 70 per cent of the cases. 

The injury is to the upper roots of the sacral plexus, usually without disruption of 
the nerve axis. Primigravidas with large babies necessitating difficult midforceps de- 
liveries which precede the onset of foot drop, are most likely to have nerve root injury. 
Treatment in the main is expectant and directed toward rest of the part and prevention 
of contraction deformities in the recovery phase. 

While the prognosis is guarded, return of normal sensory function was usually com- 
plete within 4 weeks; motor function was the last to return, but there was complete 
recovery in most cases within 3 to 4 months. 


Cancer 
Vol. 11, July-August, 1958. 


*McAdams, A. J., Jr., and Kistner, Robert: The Relationship of Chronic Vulvar 
Disease, Leukoplakia, and Carcinoma in Situ to Carcinoma of the Vulva, p. 740. 
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McAdams and Kistner: Relationship of Chronic Vulvar Disease, Leukoplakia, and Car- 
cinoma in Situ to Carcinoma of the Vulva, p. 740. 


The authors studied 397 patients who had chronic vulvar disease to determine if 
possible, the relationship to vulvar cancer. The various diagnoses are discussed par- 
ticularly as to the histological criteria. An attempt was made to separate the various 
dermatoses from leukoplakia and when this was done only 10 per cent of the patients 
with leukoplakia developed carcinoma. The authors make a plea for a better under- 
standing of the various vulvar entities and a more conservative therapeutic attitude to 
the chronic vulvar dermatosis. 

An interesting observation was the more favorable prognosis for patients who had 
invasive carcinoma associated with intraepithelial carcinoma than when the latter was 
absent. 


J. EDWARD HALL 


Vol. 11, September—October, 1958. 


*Kazal, H. L., and Long, J. P.: 


Squamous Cell Papillomas of the Uterine Cervix, A 
Report of 20 Cases, p. 1049. 


Kazal and Long: Squamous Cell Papillomas of the Uterine Cervix, A Report of 20 Cases, 
p. 1049. 


Squamous-cell papillomas of the uterine cervix are classified in two main categories, 
solitary cervical lesions and multiple lesions involving the cervix and one or more ad- 
ditional surfaces (vagina, vulva, and perineum), commonly referred to as condyloma 
acuminatum, Both categories may be found during or shortly after pregnancy or may 
appear with no apparent relationship to pregnancy. 

This paper reports a series of 20 cases of squamous-cell papillomas seen between 
1931 and 1956. In 1952, Marsh reported 31 cases, 3 of which showed malignant trans- 
formation. Goforth, the same year, reported 21 cases. In 1954, Greene and Peckham 
reported 26 cases and Raferty and Payne 19 cases. In 1955 Kistner and Hertig reported 
on 14 cases. 

Reports have noted the frequency of location of the warty lesions at or near the 
external os. In this paper which reported 20 cases, 10 showed the characteristic location; 
all 10 patients were under 36 years of age; 6 were pregnant. In 9 cases not so located, 
6 patients were over 50. In one case the lesion involved the entire portio. 


In the nonpregnant group the lesions are usually small, not more than 4 mm. in 
height and 1.0 em. in diameter. Pregnancy was found to have a stimulating effect on 
growth. Only one of 8 pregnant patients had a lesion of less than 1.0 em. in diameter. 


Two types are noted: the typical papilloma and the papillomas showing atypical 
or carcinomatous change. It was emphasized, however, that the typical histological 
structure of the usual benign lesion is no absolute guarantee of benignity. Two of 3 
cases presenting atypical features showed transformation to squamous-cell carcinoma. 

The factors considered were: chronic nonspecific inflammation from a variety of 
causes, including chronic vaginal discharge from pessaries; specific infection; no direct 
relation to venereal disease; the evidence for viral disease in the etiological factor was 
not conclusive. 

Chalmers stated that papilloma during pregnancy is probably an expression of high 
estrogen levels and that spontaneous regression with lower estrogen levels after preg- 
nancy is to be expected. “‘mondson, and his associates, cited previous animal experi- 
ments that indicated the ix. portance of estrogen as a cause of vaginal and cervical pro- 
liferative changes and postulated a combined action of hormones associated with preg- 
nancy and infection of the cervix to account for papillary overgrowths of squamous 
epithelium at or near the external os. Campos and Soihet made a similar observation. 
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CERVICAL BIOPSIES TAKEN DuRING LABOR OR IMMEDIATELY Post PARTUM SHOWING EITHER 
HYPERPLASIA, OR INCREASED THICKENING OF THE STRATIFIED SQUAMOUS EPITHELIUM 


NAME 


NO. OF CASES INCIDENCE OF CHANGES 


Sheets 200 cases 99% ‘‘normal’’ hyperplasia 
(1% showed more extensive hyper- 
plasia ) 

Murphy and Herbut cases 100% 
Carrow and Greene 60 cases (cervices and no 50% 

gross lesion) 

32 cases (gross abnormali- 3 patients had condyloma-like 

ties) . papillomas 

Campos and Soihet 200 cases : 37.5% 


64% of the cases showed inflammation, 42% of these at the squamocolumnar junction. 


It is generally agreed that the squamous papilloma is a benign lesion. Seven, or 5 per 
cent of the papillomas in this series underwent carcinomatous transformation. In all of these 
cases the lesion was solitary and unrelated to pregnancy. All are low-grade carcinomas. 
Raferty and Payne reported 2 cases associated with but unrelated to carcinoma of the 
cervix. 
In one case of this series, a papilloma was noted 18 months after a carcinoma of the 
cervix had been treated with radium and external radiation. 


Greene and Peckham in their 26 cases reported 3 cases coincidentally associated with 
‘*preinvasive carcinoma.,’’ 


Data point to the fact that the solitary lesion in a nonpregnant individual has the 
potentiality of transformation to squamous-cell carcinoma, 


BENJAMIN LO PRESTO 


Toko-ginecologia practica 
Vol. 17, August-September, 1958. 


*de la Fuente, F., and Iofrio, A.: Relationship Between Fetal Distress and Rupture 
of the Membranes, p. 404. 

*Otero, F., and Celado, A. C.: C Reactive Protein in Pregnancy, Labor and the Puer- 

perium, p. 423. 


de la Fuente and Iofrio: Relationship Between Fetal Distress and Rupture of the Mem- 
branes, p. 404. 


The authors studied 1,314 patients in labor with normal cephalic presentations. Of 
this number 20.1 per cent (265) showed evidence of fetal distress which was evaluated 
as follows: (a) slowing of the fetal heart sounds to 100 or less; (b) dropping of the 
fetal heart to 30 beats per minute less than the average rate for the particular case; and 
(c) passage of meconium. They also found that in 10.9 per cent of the cases of fetal 
distress, the membranes were intact when any evidence of fetal distress presented itself. 
They also found that if the membranes ruptured prematurely or early in labor, the risk 
to the fetus in terms of showing evidence of fetal distress was three to four times greater 
than if they ruptured during active labor. No statistics relative to fetal morbidity or 
mortality are given. 


FRANCIS B, O’BRIEN, JR. 


Otero and Celado: C Reactive Protein in Pregnancy, Labor and the Puerperium, p,. 423. 


The authors measured the C reactive protein in 42 patients. They used the method 
of Anderson and McCarty. The patients were divided as follows: pregnancy at term, 
15; labor, 16; post partum, 12. Only one patient in the antepartum group gave a positive 
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result and this patient was noted to have acute tonsillitis. All the other patients were 
clinically normal. All of the postpartum patients gave positive results. These patients, 
too, were clinically normal. The authors explain the positive results by the fact that 
in the process of involution an acute inflammatory reaction is present in the uterus, par- 
ticularly in the region of the placental site. 


FRANCIS B. O’BRIEN, JR. 


Revista de ginecologia e d’obstetricia 
Vol. 102, March, 1958. 


*de Rezende, J., and Rocco, R.: Quadruplet pregnancy, p. 251. 


de Rezende and Rocco: Quadruplet Pregnancy, p. 251. 


Results of a quadruplet pregnancy including the prenatal course, labor, delivery, and 
follow-up are reported. The mother was a 26-year-old Brazilian who gave a family history of 
twins as well as a history of twins on the father’s side. She was seen for the first time at 
the twenty-eighth week of the pregnancy. Prior to this the only abnormality stated by the 
patient was some nausea and vomiting. The following physical findings were noted: blood 
pressure 130/70, height 1.55 meters, weight 65 kilograms, height of fundus 44 cm., circum- 
ference at the level of the umbilicus 1.30 M. Multiple fetal parts were noted on palpation of 
the abdomen. There was marked suprapubic edema. The patient was blood group B, Rh 
positive, Kahn negative. Two hemograms were done with the following results: hemoglobin 
8.0-9.0 Gm., hematocrit 29-29 per cent, red blood count 3.5-2.7 million, Examination of the 
urine at the initial visit showed a faint trace of albumin. The chest x-ray was reported as 
negative. As 32 weeks, hormonal assay of the urine was done with the following results: 
urine volume for 24 hours 1,200 ml., chorionic gonadotrophin 4,000 I.U. per liter, total 
estrogens 5,928 wg per 24 hours, 17 ketosteroids: 4.5 mg. per 24 hours, pregnanediol 12 mg. 
per 24 hours. The blood pressure varied from 130/70 to 110/60. The blood sugar was 110 
mg. per cent. X-ray of the abdomen confirmed the presence of a multiple gestation with the 
fetuses arranged in the following manner: (1) cephalic pole at the level of the pelvic cavity 
and the back on the left; (2) the cephalic pole in the right iliac fossa and the back on the 
right; (3) the cephalic pole at the level of the umbilicus; (4) sitting anteriorly in relation 
to No. 3. The patient was given two blood transfusions prior to the onset of labor. The 
membranes ruptured spontaneously at about 33 to 34 weeks. Labor was poor. She was given 
penicillin, Trilene, Demerol, and intravenous Pitocin (5 units per 1,000 ml. of 5 per cent 
dextrose and water). The patient made poor progress and the decision was made to deliver 
her by cesarean section because of cervical dystocia. The fetuses weighed the following: 
(1) 1,850 grams, female, (2) 2,420 grams, male, (3) 1,705 grams, female, (4) 520 grams, male, 
a total of 6,495 grams. 

The two male infants were considered to be true twins because they had one sae while 
the females were fraternal because of separate sacs. The single chorion-biamnion placenta 
weighed 665 grams and the other two placentas weighed 335 and 345 grams, respectively. The 
total weight of the placentas was 1,345 grams. The 520 gram infant died within 24 hours. 
The postoperative course of the mother was uneventful. The children were one year and 4 
months old at the time of the report. The mother again became pregnant and was delivered 
of a 4,040 gram infant at term by elective repeat cesarean section. 


FRANCIS B. O’BRIEN, JR. 


Zeitschrift Fiir Geburtshilfe und Gynikologie 
Vol. 150, April, 1958. 


Ruppert, H.: Investigation of the Effect of Epidural Anesthesia on Renal Function, 
p- 1. F 
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*Winter, G. F., Hantsch, R., and Potter-Pool, P.: 
Bleeding, p. 19. 


Menopausal and Postmenopausal 


Winter, Hantsch, and Rotter-Pool: 


Menopausal and Postmenopausal Bleeding, p. 19. 


Between 1950 and 1954, 1,693 patients were seen with menopausal and postmeno- 
pausal bleeding. In 57.5 per cent this was caused by malignant tumors. When this is 
broken down, 35 per cent of the menopausal and 60 per cent of the postmenopausal 
women with bleeding had malignant tumors. Two-thirds of these were carcinoma of the 
cervix. Ovarian tumors, benign or malignant, comprised 5.7 per cent. Conversely, 34 
per cent of the ovarian tumors caused bleeding. Endometrial polyps were the cause for 
menopausal and postmenopausal bleeding in 16.2 per cent of cases, and were the most 
frequent benign condition encountered in this group. 

During the menopause the endometrium showed hormone stimulation in one-third 
of the cases of bleeding, but in only one in 9 in the postmenopausal group. Of these 
latter patients, 40 per cent had taken estrogens. Myomas and glandular hyperplasia were 
found in only 2.6 per cent of the women with bleeding in the menopause or later and 
constituted 6.2 per cent of the group with benign lesions. 


WALTER F. TAUBER 


Wack, H.: Complications of Influenza and Premature Delivery, p. 29. 


Wagner, D.: On Mononuclear Wandering Cells, So-Called, in the Human Endo- 
metrium, p. 41. 


*Mischel, W.: Inorganic Components of the Placenta, p. 50. 


Mischel: Inorganic Components of the Placenta, p. 50. 


The potassium content was determined in 122 term and premature, normal and 
pathological placentas. 

The normal term, undrained placenta contains a mean potassium level of 43.7 mg. 
per cent. The blood-free, washed placenta has a tissue potassium level of 21.6 per cent. 
This value is about equal to that obtained by subtracting the value for blood from the 
total (22.1 mg. per cent). This correlation is obtained because the remaining few blood 
cells compensate for elution from the tissue. 

The total potassium in the term placenta is 220 mg. The potassium level is lowest 
in early pregnancy—30.8 mg. per cent, in the third month. It rises to 56.5 mg. per cent 
in the sixth month and then drops again toward term. Potassium levels are high in 
twins (58.3 mg. per cent), pre-eclampsia (68.8 mg. per cent), and eclampsia (up to 80 
mg. per cent). The levels can be brought to more nearly normal by administration of 
magnesium sulfate, with accompanying clinical improvement. In erythroblastotic placentas 
the potassium level was found to be 62.1 mg. per cent. Its rise parallels the titers. 
WALTER F, TAUBER 


Irmscher, A.: 


The Use of the Polarographic Reaction of Serum in Clinical Gyne- 
cology, p. 62. 


Suranyi, S., Cavaller, I., and Berencsi, G.: The Present Importance of Bacteriological 
Examination for the Diagnosis of Tuberculosis of the Female Genital Tract, p. 90. 


Merdler-Paltin, K.: Disturbances in the Initiation of Respiration in the Newborn 
Without Anatomical Findings, p. 103. 
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Items 


American Board of Obstetrics and Gynecology 


The next scheduled examinations (Part II), oral and clinical for all candidates, will be 
conducted at the Edgewater Beach Hotel, Chicago, Illinois, by the entire Board from May 8 
through 19, 1959. Formal notice of the exact time of each candidate’s examination will be 
sent him in advance of the examination dates. 


Candidates who participated in the Part I Examinations will be notified of their 
eligibility for the Part II Examinations as soon as possible. 
The deadline date for the receipt of new and reopened applications for the 1960 exam- 


inations is Aug. 1, 1959. Candidates are urged to submit their applications as soon as possible 
before that time. 


RosBert L. FAULKNER, M.D., SECRETARY 
2105 ADELBERT ROAD 
CLEVELAND 6, OHIO 


Fifteenth Annual Meeting of The American Society for the Study of Sterility 


The Fifteenth Annual Meeting of The American Society for the Study of Sterility will 
be held at The Shelburne Hotel, Atlantic City, New Jersey, April 3-5, 1959. 


The program includes papers on ‘‘ Radiation and Human Reproduction,’’ ‘‘ Infertility 
in Domestic Animals,’’ ‘‘The Use of Steroids for Human Ovulation,’’ ‘‘Studies With Radio- 
active Steroids,’’ ‘‘The Use of Progestogens for the Maintenance of Pregnancy,’’ ‘‘The 
Effect on Fetal Development of Steroids Given During Pregnancy,’’ ‘‘The Use of Steroids 
for Human Spermatogenesis,’’ ‘‘The Use of Progestogens in Female Infertility,’’ and 6 
shorter papers giving ‘‘ Reports on Current Investigations.’’ 


For advance registration and a complete program apply to the Secretary, Dr. Herbert 
H. Thomas, 920 South 19th St., Birmingham 5, Alabama. 


